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ABSTRACT 
 
 
 This dissertation argues that Henri Lefebvre’s (1991) The Production of Space 
expresses a theoretical blueprint for the construction of an interdisciplinary approach to 
social science that integrates political economy, ecology, and geoscience under common 
meta-theoretical commitments. 
 From this foundation a comparative analysis of the production, distribution, and 
consumption of two food systems is undertaken.  The orthodox or industrial food system, 
characterized by intensive agriculture, and the countervailing agriculture of alternative food 
networks supply contrasting subjects for investigating the role of distance in the production 
and reproduction of social and environmental externalities.  By means of the Marxian circuits 
of money capital, each of these food systems is modeled to analyze metabolic changes as 
distance between the stages: purchase, production, and sale are spatially differentiated.   
 The capacity to investigate distances is facilitated by efforts to overcome critiques of 
Lefebvre’s theory of space as being too abstract for practical application.  This is 
accomplished by mapping the stages of the Marxian circuits of money capital to the physical 
locations in which they take place using geographic information systems (GIS).  From this 
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perspective, social and environmental externalities are interpreted both visually on maps and 
quantitatively using spatial analysis techniques.  
 Given this interdisciplinary perspective of the contrasting food systems, it is 
hypothesized that the primary energy sources used in production are fundamental to 
understanding distance.  Although energy is typically discussed in terms of fossil fuel or 
biological resources, this investigation extends the analysis to include money.  Money as a 
social relation contributes to a spatial understanding of what Marx called the “opposite 
metamorphosis” or the valorization of commodities taking place between the stages of 
purchase and sale.   
 The final substantive chapter outlines a policy proposal to reduce the distance of the 
“opposite metamorphosis” through the issue of a community currency. The issuance of the 
community currency expands the money ecology and stabilizes sustainable alternative food 
networks.   
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CHAPTER 1 
INTRODUCTION 
 This dissertation is divided into two parts.  These parts together support the argument 
that Henri Lefebvre’s (1991) The Production of Space expresses a theoretical blueprint for 
the construction of an interdisciplinary approach to social science that integrates political 
economy, ecology, and geoscience under common meta-theoretical commitments. 
The objective of Part I is to set the stage for the project, by bringing together a variety 
of diverse schools of thought drawing from several disciplines to synthesize ideas, concepts, 
and advances in geospatial technology.  The central concept from which this synthesis 
emerges is space. These chapters are designed to provide the theoretical scaffolding from 
which the project is developed.  Chapter 1 initiates construction, and is derived from the 
theoretical model of social space outlined by French sociologist and activist Henri Lefebvre.  
This scaffolding is fastened to and erected utilizing concepts, critiques, and interpretations of 
space and ecology harvested from the Marxist literature.  The third chapter advances an 
application of this theoretical model to analyze the production, distribution, and consumption 
processes of the orthodox food system of the United States, complemented by evidence from 
other industrialized countries.  The orthodox system supplies the “control” variable, if you 
will.  In the fourth chapter, the analysis moves on to investigate the theoretical model as it 
applies to alternative food networks, which are emerging as a countervailing force to the 
industrial food complex in the U.S. food system (Galt, 2013). This interdisciplinary spatial 
approach sows the seeds for cultivating innovations in research and policy designed to 
support a food system grounded in the construction of space, place, and people rather than 
for the production of profit.   
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Part I supplies evidence of substantially different social and environmental 
externalities resulting from each food system’s production, distribution, and consumption 
practices.   Underlying these differences is the hypothesis that the distance between the 
stages of food’s circuit of money capital is an explanatory variable of intensive agriculture’s 
homogenization and simplification of ecosystems versus the creation of biological life and 
heterogeneity spawned in alternative food networks.    
While the outline of data presented from the wide variety of disciplines in both the 
social and physical sciences in Part I are substantial, the theoretical nature of the model opens 
the presentation to critiques.  These critiques relate to those directed towards Lefebvre’s 
work, as being too abstract for implementation in policy or as too ad hoc to formulate 
consistent scientific methodology.  To overcome these critiques and others1, this analysis 
extends the model into new more applied areas.  Part II moves the production of space into 
the digital world of geographic information systems (GIS).  This effort consists of three 
chapters.  Chapter 5 explains the methodology and procedures involved for moving the 
Lefebvrian concepts of spatial architectonics, social space, and the dynamic elements of 
space into a GIS.  Using Esri’s ArcGIS suite and GeoDa software platforms, several spatial 
analysis techniques, beginning with visual inspection of the data, are defined and explored.  
The spatial analysis is informed by ecological studies in epidemiology to support the 
worldview of the structure-agency ontology, argued for in Part I.  These studies and the 
relational models they follow are designed to incorporate environment and context into the 
                                                             
1 Johnston (2005) outlines the methodological debate within the field of geography and the 
use of GIS as a tool for investigating social science questions.  In this debate, strong 
objections to GIS as too analytical and restrictive exist in the human geography camp.   
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analysis and move social science “back to the future” (Fairchild, Rosner, Cargrove, Bayer, & 
Fried, 2010)2.  
Chapter 6 extends the ecological model constructed and develops spatial features to 
compare the Marxian circuits of money capital for the two food systems under investigation.  
The development of geographic units of analysis based on economic behavior contributes to 
research in GIS to overcome the modifiable areal unit problem (MAUP).  Utilizing these 
units, exploratory spatial data analysis (ESDA) is applied to display relationships between: 
food deserts and illness3, desertification and monoculture production, urban agriculture and 
absentee ownership, and CSA and ecological diversity.  These maps and analysis 
demonstrate the changing social and environmental outcomes generated by alternative food 
networks.  Guided by the evidence, an argument for expanded policy spaces to prevent their 
conventionalization into the capitalist system is put forward in Chapter 7.   
Using this spatial toolbox to visually display socially generated patterns promotes 
Lefebvre’s objective of prompting social change through academic research.  These visual 
and statistical outlines of the benefits growing out of alternative approaches to food 
production, distribution, and consumption supplement Lefebvre’s mission.  The evidence 
drawn from this analysis fortifies support for arguments in favor of diversified money 
ecologies.  Connecting food and money naturally merges the social and physical spheres.  
This bridge associates possibilities for social change from policies that blend the ideas and 
objectives found in the food and money sovereignty movements. Just as the complexity of 
                                                             
2 The “back to the future” reference is a call for the public health promotion field to return to 
its more activist’s social agenda, rather than continue to direct its focus on laboratory 
“science-based endeavors” (Fairchild et al., 2010; Smith, 2010).   
 
3 Illnesses such as diabetes and obesity have been associated with food deserts, however new 
research is beginning to link diet to allergies as well.   
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soil ecologies expand under alternative food production, the social relationships taking place 
above it must also evolve.  In Chapter 7, community currencies are examined as an 
alternative source of energy to engage and activate labor and land to support alternative food 
networks.  The bridging of food and money sovereignty extends the concept of raising food 
into the sphere of communities and social environments.  This expounds a “meme” for 
money that contradicts the overwhelming simplicity and popularity of the “government is a 
household” story (Wray, 2012).   
Part II is concluded by a summary chapter proposing opportunities for the expansion 
of the production of space model.  This future research path is intended to extend upon the 
concept of food as an input in human production and reproduction and investigate the spatial 
relations of the other primary human inputs air and water.  Chronic illnesses such as asthma, 
obesity, diabetes, and others are associated with what we eat, drink and breathe.  
Investigation of space should illuminate possibilities for the emergence of social advances 
like alternative food systems to combat the proliferation of air and water borne illnesses.  
These investigations complement the long history of public health research and reforms 
regarding water and chronic illnesses in rural and urban areas (Fairchild et al., 2010). The 
investigation of food, air, and water is an appeal for a new triad to replace land, labor and 
capital.  This is a call for a new focus on human inputs to encourage a diversification of 
economic social relations by improving the production of space and eventually people. 
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PART I 
 
THE ROOTS OF A SPATIAL INQUIRY  
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CHAPTER 2 
A CONTRIBUTION TO THE PRODUCTION OF SPACE 
2.1 A Science of Space  
 In Henri Lefebvre’s seminal work The Production of Space (1991), he describes his 
intentions to create a comprehensive theoretical framework for the development of a new 
science. Lefebvre proposes a science of space to analyze the relationships between humans 
and the spaces they consume, produce, and reproduce during the process of producing not 
only objects but themselves.  Rather than recognizing this grand vision for spatial research, 
some have interpreted Lefebvre’s theory of space as simply an explanation for capitalism’s 
ability to satisfy its insatiable quest for accumulation and growth (Edel, 1992; Harvey, 2001; 
Zieleniec, 2007).  “Rather ironically, the primary source of [this] misunderstanding seem[s] 
to lie in the failure of Marxist analysis to appreciate the essentially dialectic character of 
social and spatial relationships as well as the other structurally linked spheres like production 
and consumption” (Soja, 1989, p. 77). 
 Building upon the argument of Edward W. Soja (1989, 2010), this thesis contends 
that the production of space and the intellectual corpus of Lefebvre supply a comprehensive 
theoretical blueprint for a new spatial approach to political economy expanding beyond the 
dialectical character of social and spatial relationships.   In so doing, this approach not only 
provides insights into the persistence of the capital social relation, but also supports the 
dynamics of social and ecological change through the emergence of non-capitalist spaces.   
The first step towards appreciating Lefebvre’s contribution is to understand his view of Marx 
not as a “conclusion” but as a “point of departure” (Lefebvre, 1991, p. 321).  Lefebvre begins 
the procedure of moving beyond the dialectic by calling for, “a third cluster of factors: 
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namely the land, the landowning class, ground rent, and agriculture” (Lefebvre, 1991, p. 324) 
as a new dimension in the progress of thought for understanding the dynamics of space.   
 At the time of his writing of The Production of Space, the computing power and 
technology now available to explore spatial relationships and to map “the indefinite 
multitude of spaces, each one piled upon, or perhaps within, the next; geographic, economic, 
demographic, sociological, ecological, political, commercial, global” (Lefebvre, 1991, p. 8) 
unit could only have been imagined.  Lefebvre contemplated the possibly of mapping the 
social relations of space, but lamented that “it would be very difficult” (Lefebvre, 1991, 
p. 84).  The lack of ability to display or model spatial relationships subjects his theory of 
space to critiques identifying it as too abstract to “provide sufficient illustrative and 
substantive detail of the operation and the workings of each of his dynamic elements” 
(Zieleniec, 2007, p. 93).  Fortunately, the availability and rapid advance of geographic 
information systems (GIS) provides powerful tools for exploring the highly abstract concepts 
outlined by Lefebvre.  These tools open Lefebvre’s ideas to a range of techniques to both 
visually and quantitatively interpret the “isomorphism between social energies and physical 
energies or between ‘human’ and physical fields of force” (Lefebvre, 1991, p. 14).   
 In addition, GIS and the utilization of a variety of mapping tools are moving with 
high speed proficiency into usage in multiple media in the communications industries.  Smart 
phones, tablets, navigation systems, and wireless Internet connections are quickly making 
maps and geography a growing part of millions of people’s daily lives.  This is important, 
because communication, particularly through language, artistic expression, and sensory 
interpretation are fundamental aspects of Lefebvre’s theory of social change.  As such, a 
careful discussion and review of a several Lefebvrian concepts including, social space, 
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spatial architectonics, the dynamic elements of space, and autogestion are supplied below1.  
As these concepts are defined and described, connections are drawn to Marxian concepts. 
The selection of Marxian concepts supports the development and expansion of the socio-
spatial dialectic (Soja, 1989) generating new avenues for communicating the dynamics of 
spatial production.   
 Moving beyond the socio-spatial dialectic is necessary, because Lefebvre was critical 
of the dialectic and argued the need to expand beyond the realm of dualisms, “resoundingly” 
rejecting the dissociation of for example “nature and design, organic and mathematical, 
producing and secreting, or internal and external” (Lefebvre, 1991, p. 173).  In rejecting 
these dualities Lefebvre argues that everything that is living is both producing and space, at 
once internal and external.  As an example at the micro level: 
The living organism may be defined as an apparatus which, by a variety of means 
captures energies active in its vicinity.  It absorbs heat, preforms respiration, 
nourishes itself, and so on.  It also, as a ‘normal’ thing retains and stocks a surplus of 
available energy over and above what it needs for immediate demands and attacks. 
(Lefebvre, 1991, p. 176)  
 
The living organism is both space and producing space as it takes and returns energies to its 
environment.  The socio-spatial dialectic investigates the changes to social relations as they 
impact space and as space changes the dynamics of those relationships.  Lefebvre’s 
theoretical framework demands an understanding of the physical elements and energy flows 
of processes and extends the analysis beyond social relationships or transactions.  Energy and 
the ability to store energy provide agency generating a variety of dynamics in spatial 
outcomes, as is explored in detail below. 
                                                             
1 This set concepts only begins to explore the depth and breadth of Lefebvre’s contribution.  
Topics such as his theory of the state, absolute and relative spaces, or a thorough 
development of daily life are not fully worked out in this text, but are drawn upon to support 
other terms and understandings of space.  
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 It is from this micro and sensory level of understanding that the theoretical 
framework of the production of space is complemented by Marx’s concept of metabolism.  
Marx discusses the concept of metabolism to elaborate upon the role of labor in history. For 
Marx, labor “is a condition of human existence which is independent of all forms of human 
society; it is an eternal natural necessity which mediates the metabolism between man and 
nature, and therefore human life itself” (Marx, 1976, p. 133).  Here is the discussion of the 
labor process, presented in Paul Hampton’s Blog Workers’ Liberty on July 22, 2009:  
Labour is first of all, a process between man and nature, a process by which man, 
through his own actions, mediates, regulates and controls the metabolism between 
himself and nature. He confronts the materials of nature as a force of nature. He sets 
in motion the natural forces that belong to his own body, his arms, legs, head and 
hands, in order to appropriate the materials of nature in a form adapted to his own 
needs. Through this movement he acts upon external nature and changes it, and in this 
way he simultaneously changes his own nature… [The labor process] is purposeful 
activity aimed at the production of use-values. It is an appropriation of what exists in 
nature for the requirements of man. It is the universal condition for the metabolic 
interaction [Stoffwechsel] between man and nature, the everlasting nature-imposed 
condition of human existence. (Marx, 1976, pp. 283, 290) 
 
In this description of the labor process, Marx’s position is complemented by Lefebvre’s 
simultaneity of man and nature argument.  This internal and external depiction of the labor 
process also incorporates human agency in the appropriation of the surplus.  Further 
connecting metabolism to the production of space, Marx adds a spatial dimension, again 
presented by Hampton in his discussion of John Bellamy Foster’s interpretation of metabolic 
rift:  
Capitalist production collects the population together in great centres, and causes the 
urban population to achieve an ever-growing preponderance. This has two results. On 
the one hand it concentrates the historical motive power of society; on the other hand, 
it disturbs the metabolic interaction between man and nature, i.e., prevents the return 
to the soil of its constituent elements consumed by man in the form of food and 
clothing; hence it hinders the operation of the eternal natural condition for the lasting 
fertility of the soil. Thus it destroys at the same time the health of the urban worker 
and the intellectual life of the rural worker. But by destroying the circumstances 
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surrounding that metabolism, which originated in a merely natural and spontaneous 
fashion, it compels its systematic restoration as a regulative law of social production, 
and in a form adequate to the full development of the human race. (Marx, 1976, 
pp.  637-638) 
 
This “metabolic rift” as described by Marx in combination with the simultaneous description 
of the relationship between man and nature supplies the introductory foundation for a deeper 
investigation of a metabolic understanding of the production of space (Foster, 2009).  This 
foundation provides a contribution to the theory of space, by adding the physiological 
dimension to the relationship between man and nature.   
This investigation includes, for example, Marx’s analysis of Liebig and the changing 
chemical compositions of soil driven by changes in human behavior.  The importance of the 
metabolic relationship between man and nature is further developed below as surplus value, 
money, and geography are added to social space, spatial architectonics, the dynamic elements 
of space, and autogestion.  An objective of merging these various ideas is to unearth 
alternative production goals that focus on the importance of changing metabolism.  This is 
not foreign to human history.  Marx claimed in his ethnographic notebooks that, “always, the 
production of wealth was seen not as an end in itself, but as a subordinate moment in a larger 
process that ultimately aimed at the production of people” (Graeber, 2007, p. 95).  This, 
however, raises an interesting question.  How does an individual, beyond the obvious 
biological and familial process, begin to contribute to such a production goal and move 
beyond the narrow objective of wealth creation that dominates capitalism and “has no 
meaning except as a medium for growth” (Graeber, 2007, p. 95) in the financial sphere?   
One potential avenue for moving towards, the assumed desirable procedure of 
actively producing quality people, is to develop a theory for producing the spaces in which 
this production occurs.  Towards these efforts it is presumed reasonable to assume that the 
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inputs available to humans are important determinates of the outputs, both social and 
physical.  Thus, this analysis of the production of space focuses on a primary human input, 
food and the spaces where it is produced, distributed, and consumed.  Utilizing food as a 
variable to join Lefebvre’s production of space and Marx’s metabolism provides a likely link 
for researching the differences between capitalist and non-capitalist social and environmental 
spaces.  The goal of these efforts is to move beyond the dualist understanding of both man 
and nature and the socio-spatial dialectic and cultivate a new platform for the cross-
pollination of the physical and social worlds in discourse, policy, and everyday life.   
2.2 Motivating Social Space 
 Before we can begin to develop these complex interpretations of the production of 
space and formulate an integration of the social and physical relationships involved, 
Lefebvre’s theoretical framework and an understanding of the critiques levied against the 
utilization of space is outlined and addressed.  To initiate this discussion, Lefebvre’s 
explanation of social space supplies motivation for investigating space as a fruitful source of 
knowledge about the production and reproduction of human life.  In order to begin, Lefebvre 
states that: 
What I shall be seeking to demonstrate is that such a social space is constituted 
neither by a collection of things or an aggregate of (sensory) data, nor by a void 
packed like a parcel with various contents, and that it is irreducible to a ‘form’ 
imposed upon phenomena, upon things, upon physical materiality.  If I am successful, 
the social character of space, here posited as a preliminary hypothesis, will be 
confirmed as we go. (Lefebvre, 1991, p. 27) 
 
Supporting the development of space as both physical and social in character, Lefebvre 
outlines five propositions for examining the existence and importance of space and its social 
character:   
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1. “If social space is a social product, then natural space is disappearing” (Lefebvre, 
1991, p. 30). 
 
2. “Every society produces a space, its own space” (Lefebvre, 1991, p. 31). 
 
3. “A social space contains 1 relations of reproduction and 2 relations of production” 
(Lefebvre, 1991, p. 32). 
 
4. “If space is a product, our knowledge of it must be expected to reproduce and 
expound the process of production” (Lefebvre, 1991, p. 36).   
 
5. “If space is produced, if there is a productive process, then we are dealing with 
history” (Lefebvre, 1991, p. 46). 
 
 One of the contentions that is made in this project is that, the above five propositions 
in conjunction with the goal of unlocking space from a materialist box, Lefebvre is proposing 
an analysis of space to expand its social understanding in the same manner that Marx’s 
explanation of capital releases it into the social realm.  This approach to space allows the 
question: “what exactly is the mode of existence of social relations” (Lefebvre, 1991, p. 129) 
to be addressed.  Lefebvre presents potential means of answering this question by suggesting 
that the mode of existence of social relationships must take place in space and thus: 
The study of space offers an answer according to which the social relations of 
production have a social existence to the extent that they have a spatial existence; 
they project themselves into space, becoming inscribed there, and in the process 
producing space itself.  Failing this, these relations would remain in the realm of 
‘pure’ abstraction – that is to say, in the realm of representations and hence ideology: 
the realm of verbalism verbiage and empty words. (Lefebvre, 1991, p. 129) 
 
Accordingly, Lefebvre’s general thesis “is that space must be considered alongside 
raw materials instruments of production and labor power as belonging to a set of productive 
forces that are the basis for the capitalist mode of production” (Zieleniec, 2007, p. 68).  Like 
capital, “space is not a thing but rather a set of relations between things (objects and 
products)” (Lefebvre, 1991, p. 83) as well as human beings and the earth.  Social space is “a 
product of social translation, transformation, and experience” (Soja, 1989, p. 80).  Social 
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space is a reflexive relationship that is both changed and changes with transactions and 
relations through historical time.  Thus, the ontological foundation, from which this 
investigation departs, acknowledges that the “living out of our lives, are essentially social, 
temporal, and spatial.  At this very level, everything else in life is contingent on this spatio-
temporal sociality of human existence” (Soja, 2010, p. 70). 
 This interpretation, however, is not a general or unanimous one, and there are a 
number of critiques of Lefebvre’s presentation of the production of space and the utilization 
of spatial thinking in general (Soja, 2010).  One such critical interpretation comes from the 
geography literature.  In this interpretation, the statement that, “social relations of production 
have a social existence to the extent that they have a spatial existence” is viewed as a geo-
determinist construct (Werlen, 1993).  From Werlen’s perspective Lefebvre’s relations of 
production only exist with spatial existence.  In this context, Lefebvre’s relations of 
production are reduced to spatial behavioralism.  This geo-determinist interpretation is 
reductionist.  This interpretation is influenced by Werlen’s reading of the psychology and 
sociology of J.B. Watson (1913), as he argues that “all non-observable cognitive aspects of 
human activity are dismissed, since it is necessary to be able to understand every act in terms 
of an (observable) ‘stimulus’ and an (observable) ‘response” (Werlen, 1993, p. 9).   
 This behavioralist interpretation, and geo-determinist critique, is similar and related to 
other issues addressed in the literatures of economics and sociology.  At the heart of a central 
controversy is the level of importance placed on the class relation component for 
understanding capitalism, and the question of whether the production of space creates an 
error in over emphasizing the role of space in those relations (Soja, 1989, 2010).  In other 
words, does it become determinist as in the Werlen argument?  Soja outlines one hypothesis 
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justifying the resistance to using space as a component to Marxian analysis that extends 
beyond concerns regarding determinism.  The resistance derives from the simplifying 
assumptions and the closed economic system found in Volumes I and II of Capital.  A 
benefit of these simplifications is the clarity with which it displays the exploitative 
relationship between the bourgeoisie and the proletariat and the process of surplus value 
creation, accumulation, and appropriation.  Supporting the clarity and strength of this 
analytical approach is the additional simplification of separating time from space.   Thus, in 
more conventional Marxist circles, “the centrality of the traditional class analysis is 
inviolable, and… [spatial approaches such as] regional analysis2, while interesting, are too 
often unacceptably revisionist and analytically muddled” (Soja, 1989, p. 82).   
 The position taken here is that these critiques and rationales for bounding Marxian 
analysis to the abstract realm and of Lefebvre’s social space as being geo-determinist is the 
result of narrow readings of Lefebvre and levees unnecessary constraints on social science 
research.    If, as social scientists, we are only willing to pursue lines of thought that can be 
displayed with analytical rigor, then are we restricting ourselves to the exploration of what 
already exists?  As an example, “a person is content to record what he sees before his eyes; 
he doesn’t go too far – he keeps his eyes fixed on so-called reality: he is a realist… but he 
doesn’t think!” Lefebvre prefaces this by stating that “today more than ever, there is no 
theory without utopia.” (Lefebvre, 2009e, p. 178).   
The utopian vision of this project is a vision of the liberal arts and sciences that 
recognizes the importance of the former as not only an inspiration of the later but also an 
important component in human development and social innovation.  The inclusion of space 
                                                             
2 The reference to regional analysis is connected to the Ernest Mandel’s Late Capitalism, 
which Soja calls “the most rigorous and systematic Marxian analysis of the political 
economy of regional and international development ever written. 
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and a spatial, temporal, and social ontological understanding of the human experience is not 
designed to replace history or social relations, but simply designed to complement and 
enhance our understanding of these complex processes (Soja, 2010).  Too much effort in 
economics is spent abstracting reality in favor of rigor.  This is to the detriment of the quality 
of life of both humans and those species with which we share this planet.  As such, because 
arguments similar to those made above by the conventional Marxist and the orthodox schools 
of thought in economics3 lean a great deal towards the science and rigor end of the spectrum; 
this presentation embraces the artistic and experimental nature of spatial analysis.  This does 
not mean that science, rigor, and measurement are without place here.  Quite to the contrary, 
alternative methods for measurement and spatial analysis through GIS and the production of 
maps supply a quantitative and visual “rigor” for displaying and communicating the 
interactions taking place in spatiality4.   
2.3 Spatial Architectonics  
 By combining the “class process” as a “conceptual point of entry” (Resnick & Wolff, 
1987) with the spaces in which they occur, the analysis of social space is animated.  Just as 
the utilization of the class process provides a lens beyond the surface level of the Cartesian 
understanding of capitalism; social space and its dynamics incorporate new interdisciplinary 
and dimensional possibilities.  Conducting the analysis in this new dimension is applied 
utilizing what Lefebvre defines as spatial architectonics.  The spatial changes that occur 
                                                             
3 Questions regarding the differentiation of heterodox versus the orthodox schools are beyond 
the scope here, but the lure of mathematical elegance has drawn in a number of heterodox 
approaches.  One example is the Post Keynesian approach to Stock Flow Consistent 
modeling.   
 
4 Spatiality is a term coined by Edward Soja, because “we really do not have a widely used 
and accepted expression in English to convey the inherently social quality of organized 
space, especially since ‘social space’ and ‘human geography’ have become so murky with 
multiple and often incompatible meanings” (1989, p. 80).   
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through time “have their own particular way of enduring” (Lefebvre, 1991, p. 229).  Spatial 
architectonics’ “task… is to describe, analyze and explain this persistence… and seeks to 
reassemble elements dispersed by specialized and partial disciplines of ethnology, 
ethnography, human geography, anthropology, prehistory and history, sociology, and so on” 
(Lefebvre, 1991, p. 229) towards a pluralistic approach to political economy.       
 Spatial architectonics and the incorporation of space into the disciplinary research 
languages of political economy, ecology, and sociology is a difficult task that must overcome 
the prevailing representations of space5.  Because this project is working to connect Marxian 
concepts to the production of space and specifically the production, distribution, and 
consumption of food, the critical analysis is confined to Marxist thought related to ecology, 
political economy, and sociology.  John Bellamy Foster (2009) summarizes a central debate 
interconnecting each of these disciplines.  In this debate Marx is characterized as 
anthropocentric and Promethean, or to the contrary as and ecological innovator.  Metabolism 
is used by Foster (2009) and embraced here as a clarifying concept for the advancement of an 
ecological interpretation of Marx’s political economy. 
 In Marx, labor is the central component of metabolism, “it is an appropriation of what 
exists in nature for the requirements of man – Stoffwechsel – the everlasting nature-imposed 
condition of human existence” (Marx, 1976, pp. 283, 290).  This relationship is often viewed 
from one of two perspectives.  From one perspective, parallels can be drawn between the 
geo-determinist readings of the production of space outlined in Werlen (1993), and a literal 
interpretation of nature existing for the requirements of man.  This anthropocentric 
characterization is more a product of conventional Marxist approaches that focus exclusively 
                                                             
5 The representations of space are one of Lefebvre’s dynamic elements and will be defined 
and discussed below.  In this context, it can be interpreted as the current vested interest of 
academic economics.  
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on “transforming the exploitative human social relations expressed in class systems and does 
not extend [the analysis] to the exploitation of nature” (Giddens, 1981, p. 59).  Further 
confusion and the Promethean critique are prompted by this well know passage from the 
Communist Manifesto:  
The bourgeoisie, during its rule of scarce one hundred years, has created more 
massive and more colossal productive forces than have all proceeding generations 
together.  Subjection of Nature’s force to man, machinery, application of chemistry 
and agriculture, steam-navigation, railways, electric telegraphs, clearing whole 
continents for cultivation, canalization of rivers, whole populations conjured out of 
the ground.  What earlier century had even a presentiment that such productive forces 
slumbered in the lab of social labor?” (Laski, 1967, p. 196) 
 
While this quote, on the surface, appears to be applauding the extraordinary technological 
advances in the evolution of capitalism, it is “a mistake… to conclude from this that Marx 
and Engels suspended all critical judgment where science [and] technology” (Foster, 2009, 
p. 227) are concerned.   
 A critical voice towards technology and the “growth machine” (Logan & Molotch, 
2007) of capitalism is especially prominent regarding the application of chemistry and 
agriculture.  These Promethean interpretations suffer from an “Enlightenment hangover” 
(Foster, 2009) and are limited by explanations grounded in stories of man’s domination of 
nature.  This dualist approach does not recognize the importance of such terms as 
“naturwuchsig–– ‘as grown up in nature’ [humans] which emerge from the process of 
evolution of animals into human groups –– affects not only the forces [of nature] but the 
relations of production” (Hobsbawm, 1964, p. 13).  As cited earlier, Marx’s appreciation for 
man’s internal relationship with nature recognizes how through human action and 
“movement he acts upon external nature and changes it, and in this way he simultaneously 
changes his own nature” (Marx, 1976, p. 290).  
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 Through the incorporation of Lefebvre’s production of space and his five 
propositions describing social space, a contribution is made to the concept of metabolism and 
a more dynamic understanding of the structure-agency relationship between humans and the 
spaces they occupy.  In this context, no longer is the appropriation of nature and the 
metabolic relationship to it considered a process of degradation and domination of nature.  
Through connections between the fundamental class process and the circuits of money 
capital, tools for understanding the persistence and exploitative power of capitalism are 
brought out of the “realm of pure abstraction” and into our homes, neighborhoods and 
beyond. 
 At the highest level of abstraction, spatial architectonics – the interdisciplinary 
relationship between our understanding of social and physical energies – must find common 
ground and language for conveying how economics, ecology, and political organization 
influence changes in the metabolic processes between and across humans and nature.  In the 
words of Lefebvre: 
Social space, which is at first biomorphic and anthropological, tends to transcend this 
immediacy.  Nothing disappears completely, however; nor can what subsists be 
defined solely in terms of traces, memories or relics.  In space, what comes earlier 
continues to underpin what follows.  The preconditions of social space have their own 
particular way of enduring and remaining actual within that space.  Thus primary 
nature may endure, albeit in a completely acquired and false way with ‘second nature’ 
– witness urban reality. (Lefebvre, 1991, p. 229) 
 
Within this dense and dynamic passage, Lefebvre eludes to each of the five social space 
propositions.  Spatial architectonics require social space to be investigated through historical 
time, in addition, it is incorrect to simply analyze a “stimulus and response” (Werlen, 1993) 
relation.  A much deeper level of inquiry is necessary to explain the endurance and spatial 
linkages “between members of groups, and between ‘society’ and nature,” and this inquiry 
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benefits from starting with “occupied space” (Lefebvre, 1991, p. 229).  The urban, 
specifically, is a preferred unit of analysis for exploring disappearing nature, capitalist space, 
processes of reproduction and production, the accumulation of knowledge, and history. 
2.4 The Dynamic Elements of Space 
 In order to break down the five propositions of social space and generate methods for 
investigating the underlying forces of the physical and social tectonics, Lefebvre draws down 
his spatial microscope to focus on lower levels of abstraction.  At these levels, Lefebvre 
features his dynamic elements of space.  The dynamic elements draw attention to the 
reflexivity of structures and agents, space and place, and the social and physical.  It is the 
“occupied spaces” of urban centers where Lefebvre most commonly applied the magnifying 
powers of his dynamic elements, spatial practices, spaces of representation, and 
representational spaces, because the city is the “locus” of capitalist social relations providing 
the site for the “production and reproduction of human beings by human beings” (Lefebvre, 
1991, p. 101).   
 The first of these dynamic elements of space are the spatial practices.  These are the 
physical attributes and flows in a space that provide structure to our daily lives.  In other 
worlds, for groups, individuals, and commodities, they are the “circulations, transfers and 
interactions that occur in and across space, structured in such a way as to assure social life is 
produced and reproduced” (Zieleniec, 2007, pp. 72-73).  The utilization of this dynamic 
element is animated in this project by modeling them using Marx’s circuit of money capital, 
expressed symbolically as: 
 M – C … P … C’ – M’     where M’ = M + ΔM. 
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The symbolic relationship displayed represents the transformation of money capital into ΔM, 
a greater sum of money capital, through the production process P.  ΔM, defined as surplus 
value, is central to Marx’s model for explaining capital accumulation.  In the simplified, 
closed economy, commodity money, model the exploitation of labor through surplus labor 
time highlights the importance of the fundamental class process.  In this model, exploitation 
occurs as the commodities C are transformed into C’ during the production stage P of the 
circuit.   
 To increase the functionality of this model beyond its simplifying assumptions, the 
individual stages of the circuit are grounded to the spaces in which they occur.  Through each 
of these stages metamorphosis occurs.  These changes occur during “… the act of circulation 
M – C, the transformation of money into commodities, i.e. purchase.  The circulation must 
therefore be supplemented by the opposite metamorphosis C – M, the transformation of 
commodities into money i.e. sale” (Marx, 1992, p. 118).  These, however, are not the only 
stages in which transformation occurs.  As noted above, the production process is critical to 
the explanation of surplus value creation.  The questions thus arise, does it matter where and 
how far apart these stages occur? And, does the degree of exploitation of physical and social 
energies, in their respective spaces, increase with distance and diminish the metabolic 
relations between land, labor, and capital? 
 It is the hypothesis here that the spatial relationships, in particular, the distance 
between each of the stages in the money circuit of capital do generate very different 
metamorphic transformations to land, labor and capital and to the overall metabolic 
relationship between man and nature.  This process was partially observed by Lefebvre who 
postulated that the mechanism of change “between medieval (or feudal) space and capitalists 
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space” involved changes, which released ΔM from being consumed where it was produced 
moving its “distribution far away from its source” (Lefebvre, 1991, p. 169).  In order to test 
the hypothesis suggesting the importance of spatial distance, each stage of the money circuit 
in the industrial and alternative food systems is to be grounded to their geographic locations.  
Thus the “circulations, transfers and interactions that occur in and across space” can be 
visually interpreted.  This procedure is designed to allow the metamorphosis occurring at and 
during each of these stages to be examined at and between multiple spatial architectonic 
layers. 
 This application of the combined theories of Lefebvre and Marx is working to bring 
our understanding of money capital flows out of the clouds of abstraction.  To Lefebvre, “the 
economists never succeeded in getting out of mental space, the space of their models, into 
social space” (Lefebvre, 1991, p. 328).  The “mental space” and models that economics 
utilizes to support the prevailing spatial practices are part of Lefebvre’s second dynamic 
element of space representations of space.    Representations of space are created and 
directed by the intellectual capital, the planners, scientists, and social engineers.  For 
Lefebvre, this is the dominant space in any society.  Here again, we find Marx’s influence, 
recalling from The German Ideology that the “ideas of the ruling class are in every epoch the 
ruling ideas.”  The decisions and ownership of the ruling classes can be observed in our 
urban areas by the locations of factories, art galleries, schools, and other planning 
considerations.  Equally important are the spaces being left to decay.  As school buildings 
close and neighborhoods are drained of commercial activities, strong signals are sent to the 
occupants that remain about the value of their communities and the possibilities of change. 
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 Returning to Lefebvre’s propositions three and four, a social space contains both the 
relations of reproduction and production, and if space is a social product and, our knowledge 
of it must be expected to reproduce and expound the process.  These two propositions 
illustrate the power of the representations of space to dominate the spaces of society.  
Constraints to the evolution of knowledge and the reproduction of knowledge maintain the 
status quo enabling society to produce space its own space.  This is critical as the exploitation 
of labor generating ΔM is a process being produced and reproduced.  Returning for a 
moment to spatial practices and the circuit of money capital: 
M – C … P … C’ – M’     where M’ = M + ΔM. 
It should be clear that the most important variable in this process is M, the money capital 
variable.  Money, in Capital, is assumed to be commodity money (Davis, 2010; Foley, 1983; 
Marx, 1967; Moseley, 2005).  It is claimed that this assumption contributes to the soundness 
of Marx’s theoretical model and strengthens the presentation of the realities generated by the 
fundamental class process in capitalism6.   
 In this project, the assumption of commodity money is dropped.  Dropping the 
assumption of commodity money requires the utilization of an alternative definition.  
Updating the circuit of money capital is the definition of money provided by Bell (2001): 
“Money is credit (Innes, 1913).  It represents a debt-credit relation, a promise or obligation, 
which exists between human beings and cannot be identified independently of its institutional 
usage.  It expresses a social relation (Foley, 1987; Ingham, 1996) and following Keynes 
(1930), Minsky (1986) and Wray (1998), is to be treated as a two sided balance sheet 
                                                             
6 The argument here is not that Marx supported a commodity money view, rather that the 
simplifying assumption of commodity money was utilized, particularly in Volume I.  
However, a state theory of money also surfaces in Volume I when Marx states that the “only 
part of the so-called national wealth that actually enters into collective possessions of modern 
peoples is – their national debt” (Marx, 2011, p. 827).  
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operations” and as a social technology (Ingham, 2001).  If M is a social relation, then ΔM is a 
change in social relations and not simply the accumulation of more commodities generated 
by the process of labor exploitation. 
 From the representations of space framework, continuing to limit the powers of 
Marx’s explanation of capitalism by assuming commodity money is a contributing factor to 
the persistence of money’s mythology, even allowing it to inform radical thought.  Certainly 
capitalism’s exploitation of labor is a fundamental concern and problem.  These concerns, 
however, cannot ignore capitalism’s progression through history and its tireless efforts to 
“annihilate space through time” (Marx, 1973, p. 524).   Modernization of the theory that 
expands ΔM beyond the confines of anthropocentrism is necessary.  Armed with a realistic 
definition a broader space for investigating capitalism is opened, without ignoring the 
realities of labor exploitation.   
 A danger in making this leap in the circuit of money capital research is that at times it 
will most certainly be ‘muddled’.  This, however, is a reality of social life.  If the social 
sciences do not communicate the true messiness of human existence and its metabolic 
relations, then we are left with the elegance of dynamic stochastic general equilibrium 
models, mechanical materialism, and sophisticated stock flow consistent models that remain 
in the ‘clouds of abstraction’ and remain part of the current representations of space.  
Constraining economics to the Cartesian environment prevents leaps in social technology 
from occurring.  Money, as our greatest “social technology” and requires new modes of 
investigation (Ingham, 1996).  An example of moving beyond the commodity money 
assumption is provided by an ecological interpretation.  This interpretation compares the 
dangers created by pursing monoculture agricultural production practices to a single currency 
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system (Brakken, Austin, Rearick, & Bindewald, 2012).  This research asks; can a single 
currency, even socially defined and understood, adequately support the necessary values for 
sustainable social and environmental systems of life? 
 Defining M as a social relation and technology supplies the circuit of money capital 
with increased flexibility for analysis and discussion.  Adding flexibility provides 
opportunities for addressing the question above and for examining the potential outcomes of 
initiating productive changes to the metabolic relationship between man and nature.  
Recalling Lefebvre’s proposition one: if social space is a social product, then natural space is 
disappearing.  The rapid conversion of all natural space into social space only increases the 
importance of understanding metabolism, as “man cannot survive without establishing a 
material metabolism with nature" (Mandel, 1992, p. 29).  As the economic system is 
currently constructed, the natural forces producing and reproducing the systems of life are 
being altered and destroyed, and “by destroying nature and nature’s time… the economic 
sphere, fetishized as the world market, along with the space that it determines, and the 
political sphere made absolute, might destroy their own foundation – namely land, space, 
town and country – and thus in effect self-destruct” (Lefebvre, 1991, p. 326). 
 The possibility of environmental chaos is motivating ecological arguments for social 
revolution to generate ecological change (Foster, 2009).  A critical gap in this literature is a 
lack of understanding about how to generate that social change and to make it happen 
rapidly7. The ability to generate social change is greatly restricted; if all we investigate are 
the representations of space (especially concerning money) “knowledge falls into a trap” 
(Lefebvre, 1991, p. 231) and we remain in a status quo rut.  What must be pursued is a more 
                                                             
7 The speed of social revolution is considered of great importance as climate change, in 
particular, poses a tremendous threat to a wide variety of social and environmental 
ecosystems.  
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active interpretation of social and metabolic relations through an examination of Lefebvre’s 
representational spaces.  Representational spaces “need obey no rules of consistency or 
cohesiveness” these spaces “have their source in history – in the history of people as well as 
in the history of each individual belonging to that people” (Lefebvre, 1991, p. 41).  In other 
words, context matters. 
 Representational spaces8 are the spaces of change and are guided by imagination and 
the progression of language.  Lefebvre presents the Sagrada Familia as an example: 
The Sagrada Familia causes modern space and the archaic space of nature to corrupt 
one another.  The flouting of established spatial codes and the eruption of a natural 
and cosmic fertility generate an extraordinary and dizzying ‘infinitization’ of 
meaning.  Somewhere short of accepted symbolisms, but beyond everyday meanings, 
a sanctifying power comes into play which is neither the state, nor that of the Church, 
nor that of the artist, nor that of theological divinity, but rather that of naturalness 
boldly identified with divine transcendence.  The Sagrada Familia embodies a 
modernized heresy which disorders representations of space and transforms them into 
representational space where palms and fronds are expressions of the divine.  
(Lefebvre, 1991, p. 232)  
 
Gaudí defied all categorization in architecture and generated new contributions to the 
language of space and place sparking advances in the imagination of others as to what might 
be accomplished. 
 Fortunately, one does not need to create one of the great architectural works in human 
history to be participating in the generation of representational spaces.  Representational 
spaces are gaining ground and beginning to develop a foundation for more permanent 
survival in the predatory capitalist environment.   Social energies are circulated in 
                                                             
8 Representational spaces are also non-verbal symbols and signs that can be used to support 
the prevailing social relations (Zielenic, 2007).  Gated communities, statues of leaders, and 
public art are examples.  This project will focus on the countervailing representational 
spaces.  
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neighborhoods and communities9 as resources on hand generate new surpluses of energy 
capable of producing new spaces. These representational spaces often emerge from the 
practice of autogestion, grassroots democratic processes emerging when “a social group 
refuses to accept passively the conditions of existence, of life, or of survival”; in this process, 
“a group forces itself to not only understand but to master its own conditions of existence” 
(Lefebvre, 2009a, p. 135). The rise of these grassroots democratic processes are made 
necessary by failures in the private and public sectors of the economy to meet the needs of 
the population and these enterprises have been growing in numbers during the nearly forty 
years of neo-liberal policy implementation.   
 To investigate autogestion and the process involved for representational spaces to 
enter into the dynamics of spatial practices and the spaces of representation, the 
countervailing efforts of alternative food networks provide an ideal subject matter.  Soil, 
seed, sun, earth, food, energy, community, distribution, production, and consumption are all 
layers of physical and social metabolic relations interacting and responding to one another.  
The expansion of alternative food networks is part of a larger demand for social enterprise 
production.  Representational spaces are taking the form of several types of organizations 
and providing a myriad of general interest services that are not being provided by the private 
or public sectors in the economy.  This analysis is the central component in chapter four and 
is examined systematically through spatial analysis in the later chapters. 
                                                             
9 In this project a community represents a collection of neighborhoods and the institutions 
within and from outside that are bound by a common interest in changing the social 
inequalities created by the capitalist social system, or conversely as a collection of 
neighborhoods and institution within and from outside that are bound by a common interest 
in maintaining or expanding the inequalities created in a capitalist social system.  A 
neighborhood will represent both the arbitrary social boundaries they represent 
geographically as well as their broader social form as place, with history and the dynamic 
elements, which make it the home for those that live in that space.    
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 As the dynamic elements of space progress through historical time, the prevailing 
spatial practices and representations of space tend to maintain dominance over 
representational spaces.  Lefebvre describes this as a process of homogenization, 
fragmentation, and hierarchization10.  If representational spaces are to overcome the existing 
status quo, then “languages and linguistic systems need to be dismantled and reconstructed” 
(Lefebvre, 1991, p. 414).  The process of developing new languages about food does appear 
to be occurring.  Words like local, urban, and organic are now part of the everyday lexicon 
for food.  For a new language to successfully develop, Lefebvre emphasizes that the process 
cannot occur without the utilization of all the human senses.   
 The sensory realm is critical, because “ the more carefully one examines space, 
considering it not only with the eyes, not only with the intellect, but also with all the senses, 
with the total body, the more clearly one becomes aware of the conflicts at work within it, 
conflicts which foster the explosion of abstract space and the production of space that is 
other” (Lefebvre, 1991, p. 391).  The sensory realm is part of the human experience.  
Lefebvre argues that the senses of smell and sound, in particular, are ignored and 
homogenized.  The homogenization process distorts reality.  Lefebvre asks, “should the 
distastes unquestionably felt by some ‘modern’ people for natural odours be dismissed as the 
cause, or perhaps the effect of the detergent industry?” While this is a somewhat humorous 
question, real changes to the tastes and odors in our environment due to human ‘productive’ 
activities are inflicting negative health outcomes on humans and other ecological systems.   
                                                             
10 These processes are described in great detail in Lefebvre’s development of a state mode of 
production.  Homogeneity is produced and reproduced space, “vertical cities of concrete, 
horizontal cities of detached houses” (Lefebvre, 2009c, p. 212).  Fragmentation is space 
becoming like labor, a commodity.  Hierarchizations are the representational spaces, ghettos 
or suburbs.   
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 With natural space disappearing, “everything is produced: air, light, water – even land 
itself” (Lefebvre, 1991, p. 328).  The evidence is clear.  The polar ice caps are melting, 
national forests and wildlife preserves are bordered and defined by resorts and tourism, and 
the water in West Virginia tastes like black liquorish, these changes demand a holistic 
approach down to individuals interpreting these contradictions utilizing all of their senses.  
The sensual element of Lefebvre’s theory supports food, as the proper variable for 
implementing a structured examination of the production of space because; food and our 
interaction with it are central parts of our daily lives contributing to both our social and 
sensory experiences. 
Food is social.  Food is physiologically and ecologically important to all life systems.  
Food and agricultural production are the sources of tremendous social change in human 
history.  Is it time for it to be revolutionized once again? 
2.5 Summary and Next Steps  
 In the proceeding subsections, an effort was made to motivate space as a critical area 
of inquiry for the progression of social science.  In these efforts a number of Lefebvre’s 
concepts supporting a theory for the production of space were outlined, defined, and merged 
with Marx’s concept of metabolism and the modeling of the circuit of money capital.  In 
addition, money was relieved of the restrictive commodity money assumption.  These steps 
have been taken to generate a theoretical model to examine the importance of space in 
determining social and environmental outcomes created in the processes of production, 
distribution, and consumption of food.   
 In the following two chapters, this theoretical model is applied to food production, 
distribution, and consumption in the United States.  Specifically, the industrial food system 
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and emerging alternative food networks are examined.  The importance of the spatial 
dimension is assessed.  In the industrial food chapter, emphasis is placed on two of 
Lefebvre’s dynamic elements of space, spatial practices and the representations of space.  
This emphasis is made because the industrial food complex is the dominant model and 
symbolizes the status quo.  Questions regarding Lefebvre’s five propositions of space are 
utilized to gain understanding regarding large-scale industrial food production’s ability to 
produce and reproduce itself.  In contrast, the alternative food networks are more adequately 
described using representational spaces and the process of autogestion.   
 Once this comparison is presented, Part II begins and the theoretical model will be 
applied systematically utilizing GIS to visually and quantitatively assess these food systems 
and test the hypothesis suggesting the importance of space in the generation of social and 
environmental outcomes.   
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CHAPTER 3 
INDUSTRIAL FOOD AND THE IDEOLOGY OF GROWTH 
3.1 Introduction 
This chapter advances an application of Lefebvre’s theoretical model discussed in the 
previous chapter to explore the changing social and ecological outcomes derived from food 
production, distribution, and consumption in the United States.  Providing the structure for 
this theoretical model’s application is the Marxian circuit of money capital:  
M – C … P … C’ – M’     where M’ = M + ΔM, 
and spaces produced at each stage: M – C (purchase), P (production), C’ – M’ (sale).  
Building upon this structure is distance and space.  To explore the production of space in the 
modern capitalist economy and pursue the objectives of this research project connected to 
understanding metabolism, the analysis will be constrained to the social and environmental 
relations of food.  Where do the stages of the circuit occur, and does the distance between the 
various stages of food’s circuit of money capital change the metabolic social and 
environmental relations and the metamorphosis that occurs at each of those stages?  The first 
step in this analysis will be to explain the various definitions used in the literature to define 
food systems, industrial food, and intensive food production.   
Once the terminology and a brief history of the evolution of the food system in the 
U.S. is addressed, a closer analysis of the food system is undertaken to investigate the 
changing metabolic processes through the lens of spatial architectonics.  This review 
describes the dominant economics of agriculture and the paradoxical problem of producing 
food with the dual objectives of providing food security and developing sustainable 
production methods (Marsden & Morley, 2014).  As this presentation unfolds, the spatial 
microscope of Lefebvre will be drawn in on recent decades and the social and environmental 
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outcomes raised by intensive, concentrated, and specialized agricultural methods of 
production and their direction from the dominant representations of space.  Evidence is 
provided to support the hypothesis that expanding spatial distances in the production process 
increases the prevalence of negative social and environmental externalities created by the 
food system.  The quantitative chapters using GIS and exploratory spatial data analysis 
complement these findings.   
Exacerbating the problems created in production, the distribution of food creates its 
own set of social and environmental issues (Lang, 2003).  As an example, a prevalent 
problem across our urban populations is the growing size of food deserts in our cities 
(Allegretto et al., 2013).  These food deserts are unfortunately not a problem of production 
quantity, but one of access (Coleman-Jensen, Nord, Andrews, & Carlson, 2011; Marsden & 
Morley, 2014; Ver Ploeg et al., 2012).  The access and affordability issues related to food are 
significant in the U.S. and lead the analysis into the final stage in the economic travels of 
food, consumption.   
As the food system’s production and distribution systems have changed, the 
composition of the food itself has also been modified in order to service long distance travel 
and increased shelf life.  Fast food, processed foods, Trans fats, preservatives, etc. are leading 
to extraordinary changes in the health and well-being of large numbers of Americans unable 
to get access to healthy foods (Ver Ploeg et al., 2012).  These consumption patterns related to 
availability and access of processed foods creates another paradox, obesity accompanied by 
hunger (Lang, 2003). The health problems created by the current food system are further 
described and investigated using exploratory spatial data analysis in the quantitative chapters 
on Kansas City and the production of space. 
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By exploring the totality of the food production system from ‘seed to plate’ or ‘flower 
to fork’ and the spaces that are being created not only in production, but through the 
distribution and consumption of food, new insights and the importance of developing 
interdisciplinary approaches to food policy should become quite evident (Berry, 1996; Fine, 
1993; Hayes-Conroy, 2007; Marsden & Morley, 2014). Current state interventions into food 
policy range from income subsidies for the fast food industry to the deregulation of private 
research granting and university support for expansion of monoculture industrial farming 
approaches to food production (Food and Water Watch, 2012; Hirshberg, 2013).  As these 
policies are introduced and described, they will help to inform the policy proposals in the 
penultimate chapter of this project where alternatives are presented.  
 A theme of narrow goals based on financial bottom lines or the generation of ΔM, 
and production quantity is consistent and represents a central problem for economic, social, 
and environmental stability. It is argued here that a more balanced approach using holistic 
methods, with interdisciplinary cooperation, allows for better solutions supporting both 
security and sustainability. The utilization of geography and space as a unifying variable 
provides a new projection of the metabolic relations between human action and our 
economic, social, and physical environments.  In this chapter, these tools are used to display 
the diminishing energy in metamorphic processes created by the intensive agriculture 
movement and applied in the following chapter to display quit different metamorphoses 
derived from an alternative approach  
3. 2 Terminologies and a Brief History of Food 
 The food system is comprised of “all processes involved in keeping us fed: growing, 
harvesting, processing (or transforming or changing), packaging, transporting, marketing, 
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consuming, and disposing of food and food packages” (foodsys.cce.cornell.edu/primer).  
Through the course of the 20th century the food system both in the United States and globally 
has undergone “unprecedented changes in how food is produced, consumed and controlled – 
and by high levels of concentration and market share” (Lang, 2003, p. 555).  Prominent 
contributing forces driving these changes are the ideology of growth in economics1 and the 
reliance on technological innovations to expand the efficiency and productivity of 
agricultural production (Fuglie & Heisey, 2007).  
 These forces are propelled by a demand to feed an ever-growing global population.  
As human populations have grown so too has the productive capacity of agricultural.  The 
ability to expand production is often credited to advances in technology.  Predominately 
these advances are taking place in two areas: the mechanization of farming practice, and the 
chemical enhancements in fertilizers and pest control (Matson, Parton, Power, & Swift, 
1997). Technological progress is dramatically changing the farming landscapte.  A key 
mechanism of change is the reduction in the need for manpower, because of the massive 
expansions of monoculture growth systems.  This change alters farming communities, and 
the relationships between farmers and their neighbors, land, and customers (Berry, 1996; 
Hayes-Conroy, 2007; Lyson, 2004). 
 These changes to the social and environmental relations are important factors to 
consider here, because with these advances in technology a fundamental change has occurred 
in energy consumption.  Rather than using biological energy produced and reproduced on the 
farm, fossil fuel or ‘mechanical energy’ is now the primary energy source for food 
                                                             
1 A great deal of literature has praised market solutions to environmental problems:  
Nordhaus and Shellenberger’s “investment centered agenda”, Arthur Mol’s 
“dematerialization” of capitalism, and Thomas Friedman’s “green electrons” are three 
examples of technology and growth solving environmental issues.  
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production in the United States (Berry, 1996; Marsden & Morley, 2014; Matson et al., 1997).  
This transformation in the energy used to produce food is a primary component for 
understanding the evolution of the food system in the United States.  As manpower is 
replaced by animal power and animal power transformed into mechanical horsepower, 
productive capabilities on the farm have exponentially grown.  Tools that are replacing 
smallholdings techniques in the mechanical transformation include: increased irrigation 
infrastructure, pest control chemicals, fertilizers, and the bioengineering of plant and animal 
species (Matson et al., 1997).   
 So why have these extraordinary changes in food production occurred?  A simple 
answer is to keep up with the growth of human populations and solve the Malthusian 
Dilemma.  However, this is an unsatisfactory answer, and recent advances in understanding 
or the process are provided in segments by literature in political economy, agriculture, human 
geography, climatology, ecology, and food policy.  While these disciplinary approaches 
provide specialized views of the problems being generated by intensive agriculture, a 
tendency to converge upon a common paradox emerges- production for food security versus 
sustainability in production.  It is argued by many researchers that this is the dominant 
problem faced by mankind in the 21st century and beyond (Marsden & Morley, 2014). 
  It is further argued that of these two choices, food security and creating increased 
capacity for food production was and is the primary area of concern in agriculture and the 
economics of agriculture.  In the economics and agriculture literature “it is widely agreed that 
increased productivity, arising from innovation and changes in technology, is the main 
contributor to growth in U.S. agriculture”2.  From a quantitative perspective, the intensive 
                                                             
2Statement cited form USDA’s website. Further support of this position is provided below by 
USDA research. http://www.ers.usda.gov/topics/farm-economy/agricultural-productivity.   
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agricultural production strategy has been quite successful, as “total area of cultivated land 
worldwide increased 466% from 1700 to 1980” (Matson et al., 1997, p. 504) and the rate of 
expansion has greatly decreased in recent decades.  These decreases can largely be attributed 
to intensive agriculture, characterized by “high yielding crop varieties, chemical fertilizers 
and pesticides, irrigation, and mechanization” (Matson et al., 1997, p. 504).   
 This, so called “Green Revolution” has greatly expanded productive capacity, and 
commercializes the belief that markets and technology are solving the production problem 
(Friedman, 2004).  In the eastern sections of Colorado, as an illustration, “irrigated corn 
yields have increased 400 to 500% since 1940, and wheat yields have increased up to 100%” 
(Matson et al., 1997, p. 504) and represent a great agricultural accomplishment.  
Specialization drives productive expansion.   These monoculture technologies are greatly 
influencing food on both social and environmental levels.  The importance of specialization 
and concentration is highlighted in the next section. This is accomplished by looking through 
the lens of spatial architectonics, with emphasis placed on explaining why productive 
expansion has dominated alternative production techniques aimed at sustainability.  It is 
argued below that this continued emphasis on production through intensification is 
generating spaces with significant negative social and environmental externalities at each 
stage along the food system’s circuit of money capital.  
3.3 Developing a Spatial Interpretation of the Intensive Agriculture’s Food System 
 In recent decades intensive agriculture has exponentially increased the productive 
capacity of farms across the globe.  This increased productivity, however, is being met by 
strong scientific concerns regarding the sustainability of these practices (Kiers et al., 2008; 
FAO, 2012).   How and why has the food system moved so far in the direction of production 
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for quantity in favor of any concerns regarding sustainability?  Probable answers to this 
question are guided by spatial architectonics and attempts to “reassemble elements dispersed 
by specialized and partial disciplines” (Lefebvre, 1991, p. 229).  The dispersal of our 
understanding of agriculture begins on the farm and extends to economics, policy, and our 
universities. This dispersal of knowledge contributes to the production and reproduction of 
the current system (Lefebvre’s proposition 4) and is spatially modeled as M – C (purchase) 
moves further away from P (production).   
 Thomas Jefferson had a very particular interpretation of space, in short, the land 
available in the nation should afford a man with property to provide for himself and live a 
life of freedom. Jefferson believed that the ‘cultivators of the earth’ were joined by country 
and land and that these bonds, “were not merely those of economics and property, but those, 
at once more feeling and more practical, that come from the investment in place and a 
community of work, devotion, knowledge, memory, and association” (Berry, 1996, p. 144).   
In this Jeffersonian vision, the farmer is an interdisciplinarian that must be conscience of his 
metabolic relations, such as, the relations with his neighbor, his land, and the other living 
species with which he and his family cohabitate in space and place3.  
 These metabolic relationships supply a starting point for an investigation into the 
spatial architectonics of agriculture. A point of reference is the energy utilization that the 
Jeffersonian idealized farming model provides as a comparison to the intensive agriculture 
model that has come to dominate farming.  The process of creating, storing, and expelling 
energy is what Berry (1996) calls biological energy.  How the animals hooves interact with 
                                                             
3 The use of ‘he’ as the pronoun is not intended to imply any gender bias in farming.  In fact, 
below as an exploration of alternative food networks emerge, gender roles in farming have 
changed dramatically in efforts to create countervailing forces against the intensive industrial 
models.  
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the soil, the use of organic waste materials, the cycling of plant matter, and solar energy are 
all interactions that provide the resources necessary for the farmer to produce and reproduce 
his farm.  Marx gives us the example of “the fattening of cattle, where the animal is the raw 
material, and at the same time an instrument for the production of manure” (Marx, 2011, p. 
203).  These processes of production and reproduction produce energy surpluses (manure and 
the turning of soil), however, economics demands that they produce money surpluses, 
through C’ – M’ (sale).   
 Referring back to Lefebvre and the activities of living organisms absorbing heat, 
breathing air, nourishing [themselves], but also retaining and stocking surplus energy “over 
and above what it need for immediate demand and attacks” (Lefebvre, 1991, p. 176), in 
farming, much of this energy and the storage of that energy take place in the soil.  And the 
soil, much as it connects all of us through life and our eventual return to it in death, is a 
connector of literatures from Marx to modern climatology, thus providing the spatial 
architectonic germination for merging several disciplines and turning new ground on the 
paradox of security and sustainability.   
 The recognition of soil’s importance has roots in Marx’s political economy and can of 
course be traced to economics’ origins and the Physiocrats.  Marx’s attempts to understand 
the importance of the chemical compositions of soil and the research of Justus Von Liebig is 
supporting evidence that Marx’s intellectual vision extending well beyond anthropocentrism 
(Foster, 2009).  This is further supported in Foster’s presentation of Marx’s metabolic rift and 
the recognition by Marx that “capitalist production, therefore, develops technology, and the 
combining together of various processes into a social whole, only by sapping the original 
sources of all wealth – the soil and the labourer” (Marx, 2011, p. 556).   
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However, the depth of connections between the soil and labor are even deeper than 
Marx’s previous statement indicates, as humans quiet literally return to and come from the 
soil.  As an example, one of the central nutrients in agriculture, “phosphorus is in every cell 
of our bodies, and in those of all organisms; it is in our DNA, teeth, and especially bones” 
(Crews, 2014, p. 6).   Phosphorus is a cornerstone element in the metabolic relationship 
between man and the earth.  With each process of new soil generation, “[human] existence, 
and that of every organism, is tied to the weathering rate of phosphorus from rocks” (Crews, 
2014, p. 6).  A central component to the health of soil and its ability to produce, phosphorus 
along with other critical nutrients like nitrogen and potassium, are resources that contribute to 
the production of food.  Knowledge and manipulation of these elements is a technological 
advance and a big part of the food security chapter of agriculture’s history.  Of course, as 
important as these elements and the soil are to increased production, they will also need to 
play a critical role in writing a history with a sustainable future. 
Recognizing the power of these essential nutrients, their externally supplied 
application in farming has been prevalent since the 19th century.  External supply of these 
nutrients, however, has encountered problems as techniques of the time found these nutrients, 
“ended up polluting the cities… in the degradation of the Thames in London” (Foster, 2009, 
p. 49) because of runoff and a lack of understanding of soil retention.  Rather than allowing 
their fields to go without or attempting to make changes in the dominant techniques of the 
time, the English began a process of importing these nutrients.  As referenced earlier, a rich 
source of these nutrients can be found in human remains, especially their bones.  Thus, “to 
compensate for the resulting decline in soil fertility the British raided the Napoleonic 
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battlefields and the catacombs of Europe for bones with which to fertilize the soil and the 
English countryside” (Foster, 2009, p. 49).   
The grave robbing in Europe is just one example of a quest for nutrients for 
agricultural production, and the creation of spatial distance and transportation of both earth 
and man in the this quest.   The need for nutrients to come from beyond the farm, other 
countries, or the labs of chemical companies and universities represent a fundamental factor 
of farming’s transition away from a “way of life” into a profit maximizing endeavor (Hayes-
Conroy, 2007).  The manipulation of soil fertility helps develop the seeds of the industrial 
agriculture model and the vertical integration of the industry.  The advances of “science and 
technology” in agriculture separate farmers form the management of the land and other 
resources placing them on a “treadmill” or assembly line system of production (Hayes-
Conroy, 2007).  These changes in production are part of a metamorphic transformation of the 
first stage of the circuit of money capital M – C.  C now comprises external capital, fertilizer 
that requires money capital and a new production goal, the generation of ΔM.    
 The productivist/intensive agricultural approach has created and is creating new 
spaces.  This can be interpreted abstractly looking at the contrasting circuits of capital.  In the 
“way of life” model described above by Berry (1996) and Hayes-Conroy (2007) the 
production of energy and surplus is spatially constrained and focused inward.  The ability to 
survive and reproduce, or sustain is predicated on a deep and thorough understanding of the 
relationships on and around the farm.  In an idealized model, there may be no need for 
money at all and the production process would be sustainable and allow for the reproduction 
of life on the farm from the micro-organisms in the soil, the animals helping to turn it over, to 
the humans walking above.  Thus with surplus value being entirely reinvested, in this 
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particular space, it could be hypothesized that the entire circuit takes place within the space 
of this farm4.   
In contrast, as the biological energy component is replaced by mechanical or fossil 
fuel energies, new social relations are generated to activate those resources.  Fossil fuels and 
their conversion into both chemical components for the growing process and as activation 
energy for the mechanized tools of horsepower require new financial components to be 
added to the farming process. The demands of intensification, concentration, and 
specialization reduce the farmer and his land to the status of wage slave as maintaining debt 
obligations is the focus of the farmer for the production and reproduction of his farm5 (Ifft, 
Novini, & Patrick, 2014; McMichael, 2013).  The farmer’s control of the farm and the space 
that it occupies is diminished as specialization moves the decision makers of production 
further and further up a vertical hierarchy supported by powerful representations of space.  
This evolution in distance and specialization has roots in U.S. legislation.  First, the 
Hatch Act of 1887 was created to promote “a sound and prosperous agriculture and rural life 
as indispensable to the maintenance of maximum employment and national prosperity and 
security” (Berry, 1996, p. 145).  The second piece of legislation, the Smith-Lever Act of 
1914 was signed into law in order to help spread practical and useful information regarding 
agricultural production and home economics, and to “encourage the application of the same” 
(Berry, 1996, p. 145).  These laws were put in place to establish strong connections between 
farming and land-grant universities.  Through these connections knowledge would be spread 
to benefit farmers and the greater U.S. population through the extension system, “in which 
                                                             
4 The interpretation of the circuit foreshadows more explicit interpretations of money and 
social relations to be addressed below and in following chapters.   
 
5 The Meat Racquet (Leonard, 2014) provides a series of interesting case studies in the 
poultry industry of this process.  
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county extension agents share research with farmers and communicate farmers’ research 
needs with universities” (Food and Water Watch, 2012, p. 2).  These institutional structures 
have grown to support the experts and domains for the perpetuation of the representations of 
space in agriculture.   
The representations of space supporting the goals and directives of the previous 
legislation in farming are changing.  The Bayh-Dole Act of 1982, which “began encouraging 
land-grant universities to partner with the private sector on agricultural research” (Food and 
Water Watch, 2012, p.1) is a primary driver of concentration through privately sponsored 
research agendas. Empirically, the focus of research dollars and the problems they are 
directed to solve can be separated into pre and post Bayh-Dole regimes6.  A major difference 
is the increased emphasis on research directed towards expanding production with fossil fuel 
dependent technologies (Fuglie & Heisey, 2007).  The movement towards fossil fuel energy 
has been successful as: 
The fossil fuel share of caloric energy used to grow corn in the U.S. is 99.96%.  We 
are truly homo petrolius.  In agriculture, both organic and conventional, we have 
figured out how to use fossil energy to address virtually every ecological limiting 
factor. (Crews, 2014, p. 9)  
 
The movement in the direction of fossil energy also supports the agriculture industries’ 
efforts to reduce cropland use, labor inputs, and increase wealth creation (Fuglie & Heisey, 
2007). 
 The returns on agricultural research are regularly documented in studies published in 
agriculture and economics7.  A problem with this research agenda “is that following Bayh-
                                                             
6 Less the 2% of all U.S. government investments in agriculture go towards pesticide free 
food production (Hirshberg, 2013). 
 
7 The USDA issued report by Fuglie and Heisey surveyed 62 studies published in the United 
States.  
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Dole nonmarket outcomes have been dropped from estimates of agricultural returns to 
research… [not providing estimates for] natural resources, food nutrition and safety, and 
other objectives not related to raising farm productivity” and profits (Fuglie & Heisey, 2007, 
p. 8).  The lack of research in these areas epitomizes the new dominant representation of 
space in agriculture.  The experts, planners, and knowledge system is being controlled by the 
industry producers and their goal of money surplus accumulation.   
 Dramatic changes in research funding at land-grant universities has also occurred 
since the passage of the Bayh-Dole Act.  The biggest change in funding is the expansion of 
private contributions.  This expansion of privately funded agricultural research surpassed 
public funding in the 1990s.  This shift in funding sources is generating new behaviors by 
university researchers, departments, and administrations.  With the decline in federal 
funding, the demands for research dollars at these institutions has led some programs to 
“nakedly advance the aims of donors”, name research building after corporations, and 
“discouraged many academics from critically examining [corporate] products and practices” 
(Food and Water Watch, 2012).   
 The power created by industry driven public research is palpable.  Companies such as 
Monsanto, Cargill and others are on full display on campuses, as prominent buildings for 
research and social events have become part of the spatial practices on land-grant 
universities (Food and Water Watch, 2012).  The perceived objectivity of academic research 
allows these companies to further strengthen their market power and concentrate resources. 
This is demonstrated across agricultural sectors from livestock to cash crops.  In the poultry 
industry, four companies’ control 60% of the total market allowing them to manipulate prices 
on both sides of the circuit of money capital (Leonard, 2014).  
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Specializations and concentration separate the farmer from the decision processes on 
the farm.  A notable example of this process is provided in The Meat Racquet (Leonard, 
2014).   Feed and other inputs for chicken survival are manipulated from facilities miles 
away from the farms themselves.  This system limits the ability of farmers to manage health 
issues and other problems that emerge during the chickens’ life span.  The rise in specialists 
working beyond the farm’s boundaries has corresponded with a tremendous decrease in the 
numbers of farmers in the U.S. over the last 50 years.  In the 1970s, it was boasted by the 
then Secretary of Agriculture Butz that “only 4% of all U.S. farms produce 50% of all farm 
goods” (Berry, 1996, p. 32).  This decrease in farmers is an outcome of the agricultural 
industry and food in general’s concentration into larger and fewer corporate structures8.   
Lang (2003) documents this concentration claim outlining the market power of the 
largest companies in food manufacturing, retailing, and agrochemicals.  With concentration 
and a profit driven focus in agriculture, at the aggregate level, it is clear that the initial 
investments and decisions of the circuit are occurring in locations off the farm, M – C.  
Further the production is then distributed beyond the boundaries of the farm for sale, at 
times, thousands of miles away.  The heavy reliance of the agricultural industry on fossil fuel 
consumption demands massive capital outlays and relegates most farmers to the role of 
debtor.  Given the spatial architectonics of agriculture and the economics supporting it, the 
circuit of money capital appears to be expanding to greater and greater sizes.  This is in 
pursuit of production for quantity and ΔM as the overriding goals.  Thus, in contrast to the 
extreme subsistence farmer envisioned above that is sustaining itself, the intensive 
                                                             
8 The reduction in farmers also has roots in classical political economy as Marx was a strong 
critic of the Ricardian school and John Stuart Mill’s law: “That the produce of the land 
increases, ceteris paribus, in a diminishing ratio to the increase of the labourers employed” 
(Marx, 2011, p, 555).  
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agriculture model is producing extraordinarily larger quantities, but sustainability is highly 
questionable.   
With the expansion of production and the appearance that the stages of the circuits of 
capital do appear to be increasing in spatial terms, it is a worthwhile exercise to draw the 
spatial microscope down to lower levels of aggregation to explore some of the outcomes of 
this production model.  Specifically, what are the social and environmental outcomes 
occurring where food is produced, distributed, and consumed.  These activities encompass 
the theoretical construct of the circuit of money capital, and build upon other investigations 
in the various literatures of food’s supply chain.   
3.4 The Spatial Outcomes of the Production, Distribution, and Consumption of Food in the 
Intensive Agriculture Circuit 
 
 The central hypothesis proposed in this project is that the increasing spatial distances 
between the stages of the Marxian circuits of capital in the orthodox food system is an 
explanatory factor in the proliferation of negative externalities both in the social and 
physical/environmental realms of life.  In the previous section, the spatial architectonics and 
the disciplinary representations of space in economics and agriculture have shifted 
knowledge and policy towards goals to increase production and quantity to feed greater 
numbers of people and accumulate financial surplus.  The expansion of capital intensive 
productive capabilities and the concentration of farming expertise appear to be creating 
spatial expansion in the circuit of money capital. A specific place where the distance appears 
to be expanding is in the management of farms.  As the experts and professionals of 
agriculture specialize, less operational control is in the hands of farmers on the farm9.  
                                                             
9 Farmers are reliant on external sources of credit to finance inputs for intensive production 
including land, seeds, fertilizers, mechanical equipment and pesticides (Briggeman, 2010; Ifft  
et al., 2014).   
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Farms, in the circuit of money capital model are the places of production, P. The 
crucial inputs, such as seed allocation, mechanized farming tools, and fertilizers are 
components of C necessary for production and require initial investment M for the farm to 
continue as a going concern.  The decisions to initiate M for the production process are thus 
moving further away from the place of production P as “the activities of financial institutions 
and investors are often taking place virtually in financial centers concentrated in the world’s 
wealthiest countries, often well before commodities are grown or delivered, and often at 
great physical and cultural distance from the point of production” (Clapp, 2014, p. 5)10.  With 
these new social and spatial distances, how have the metabolism of the farm and the 
metamorphosis of labor, land, and capital changed in these places?  While, the 
representations of space and the spatial practices of intensive agriculture are producing 
abundant quantities of food, are those production techniques, in their focused efforts to 
produce quantity and profits, also creating unsustainable social and environmental 
externalities?   
 The spatial practices of food production begin in the soil, and move up from the 
microorganisms in the soil to the “pests” and other wildlife that live in these human created 
ecologies and extends to neighboring ecologies and human communities.  While there have 
been tremendous increases in the production of corn, wheat, and soybeans through intensive 
agricultural techniques, it is also important to begin to assess the other outputs created by this 
production process.   
                                                                                                                                                                                            
 
10 The combination of debt in the M – P stage and the financialization of food commodities 
in the P – M stage are greatly altering the food system.  This “distancing” and the specific 
roles played by money in these transformations will be analyzed in detail below in Chapter 7 
(Clapp, 2014).  
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 From an environmental standpoint, an international collection of scientists point to 
industrial and intensive agriculture on a global scale as a major contributor to a number of 
serious environmental issues including: climate change, losses in biodiversity, and 
desertification11 (Kiers et al., 2008).  The intensive agricultural process includes mechanical 
tillage, irrigation, pest management, and the application of fertilizers.  Each of these 
components is capital-intensive and systematically changes a variety of ecosystems.  The 
first space of change is in the soil. Mechanical tillage has established itself as a spatial 
practice in food production schemes, and “violates the conditions necessary to lasting soil 
fertility” (Marx, 2011, p. 554).  This process creates a need for increased fertilization and 
irrigation as the soil also loses water-holding capacity.  Increases in fertilization, specifically 
increases in nitrogen, change the insect populations and promote increased populations in 
particular herbivores (Matson et al., 1997).  The changing insect patterns require new 
pesticides to be applied to protect plants from insects and diseases that are transmitted 
through insect populations (Matson et al., 1997).   
 Each application, of either mechanical tillage or external chemicals, changes 
microorganisms and a variety of interacting species in and above the soil.  These micro 
changes, however, extend to multiple ecosystems.  The development of local issues, such as, 
“erosion, lower soil fertility, and reduced biodiversity; [generate] negative regional 
consequences, such as pollution of ground water and eutrophication of rivers and lakes” and 
extend to global issues including atmospheric concerns and climate change (Matson et al., 
                                                             
11 “The United Nations Convention to Combat Desertification defines the term desertification 
as ‘land degradation in arid, semi-arid and sub-humid areas resulting from various factors 
including climatic variations and human activities’ (UNCCD Art.1.a). Desertification is a 
dynamic process that is observed in dry and fragile ecosystems. It affects terrestrial areas 
(topsoil, earth, groundwater reserves, surface run-off), animal and plant populations, as well 
as human settlements and their amenities (for instance, terraces and dams)” 
(http://www.unccd.int/en/about-the-convention/Pages/Text-Annex-I.aspx).  
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1997, p. 504).  Thus, from local to global the production decisions in agriculture and the 
active reduction in biodiversity on farms are impacting ecosystems that extend well beyond 
the farm.  This process exemplifies Lefebvre’s first proposition that, “if social space is a 
social product, then natural space is disappearing.” 
 One such negative spatial externality of intensive farming eliminating natural space is 
eutrophication. Eutrophication is defined by the USGS (2014)12 as “the process by which a 
body of water acquires a high concentration of nutrients, especially phosphates and nitrates.”  
The movement of these nutrients into water systems promotes “excessive growth of algae” 
and eventually leads to “decomposing organisms… the death of other organisms, such as 
fish”.  The process of eutrophication is natural, however, “human activity greatly speeds it 
up” USGS (2014).  The human application of these nutrients in intensive farming are ending 
up in the Gulf of Mexico creating what scientist call “dead zones” that are choking off 
oxygen, making the production and reproduction of organic materials in the waters more 
difficult and for some species impossible. The death of organisms beyond the farm and in 
waters is not a component of the analysis supported by the dominant representations of space 
in agriculture promoting enhanced production.   
 The complex changes to the environment created by nitrates and phosphorus are 
continuing to be studied by scientists in a multitude of fields, including hematologists.  This 
is a result of linking high nitrate concentrations in drinking water to human health concerns 
and the blood disease, methemoglobinemia (Matson et al., 1997).  Methemoglobinemia 
prevents the healthy release of oxygen in body tissues (similar to the eutrophication of 
water).  This can lead to a variety of human health issues including: bluish coloring of skin, 
                                                             
12 http://toxics.usgs.gov/definitions/eutrophication.html 
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intellectual disability, seizures, fatigue, and death related to complications13.  Thus the 
application of external fertilizers and pesticides can be linked from microorganisms in the 
soil, to water ecosystems in Mexico, and into the blood of human beings creating “dead 
zones” at every stop.   
The narrowing of production for ΔM appears to be accomplished, in part, by 
narrowing the ecological production of life on farms and the literal destruction of natural 
space.  Further, the reduction in biodiversity on farms extends spatially into other ecosystems 
reducing life in connected systems beyond the farm’s boundaries. While the benefits of 
alternative ecological approaches promoting the improvement of biodiversity exist, such as 
integrated pest management (IPM), they are not widely adopted.    Thus, the production of 
death remains the preferred method for controlling insects in the industry.  
The documentation of adverse environmental externalities generated and defused 
through our ecological systems is extensive and seemingly mounts daily.14  Yet the 
representations of space in agriculture continue to support these destructive spatial practices. 
The one powerful justification for this continued support is the extraordinary amount of food 
produced by intensive agriculture.  This increased production is social defense for 
environmental exploitation and begs the question: does this increased productive capacity 
feed more people?  At an aggregate level it does appear that more people are eating and 
demands of increasing global populations are being partially addressed.  However, there 
remain substantial populations that are malnourished and hungry, especially in the global 
south (McMichael, 2013; Sage, 2012).  Thus, while intensive production continues, it seems 
                                                             
13 Information regarding the methemoglobinemia drawn from the U.S. Library of Medicine: 
http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0001588/. 
 
14 http://www.nytimes.com/2014/05/13/science/earth/collapse-of-parts-of-west-antarctica-
ice-sheet-has-begun-scientists-say.html?_r=0.   
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relevant to explore the social justification through the next stage in food system, its 
distribution. 
Historically, food distribution is an issue investigated by a wide variety of 
professionals.  For example, early 20th century American city planners contemplated the 
issue of “how to get food from the farm to the urban table” (Donofrio, 2007, p. 30).  During 
this period, planners and architects debated the strengths of centralized markets and 
simplifying the “elaborate human networks” responsible for food distribution.  In the new 
global system of food allocation, these issues and concerns have resurfaced in the 21st 
century (Donofrio, 2007).  The problem today, however, is much different as one considers 
“the eye-watering complexity of the [global] food system whose incessantly caustic waves 
continue to crash on environments societies and bodies alike” (Goodman, 2013, p. 95).  In an 
attempt to reduce the level of complexity, rather than continuing to approach these issues 
from global perspectives, a more focused look at local and regional distribution systems may 
be analyzed following the lead of those early 20th century planners.  The negative 
externalities of food production begin at micro levels and extend to global problems 
suggesting that the solutions to these global distribution issues may also have micro 
beginnings.  
To initiate the process of drilling down, this project begins with the United States.  
Given the enormity of U.S. influence in global food production and distribution (through 
trade agreements etc.), the alteration and redistribution of resources to find a greater balance 
between the dual efforts of security and sustainability coming out of the U.S. can provide 
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alternative pathways for other nation states to follow15.  As global leaders in exports, if the 
size of the circuit of money capital is related to the spread of negative social and 
environmental externalities, then the U.S. and the EU must not only address their “vastly 
extending food miles, but also the costs in distantiating and exporting ecological risk and 
damage to other parts of the globe” (Marsden & Morley, 2014, p. 9). 
Moving forward at this lower level of aggregation, there are many domestic food 
distribution issues in the U.S. that relate to the global narrative, such as, malnutrition, hunger, 
and increasing food insecurity.  This is despite the fact that the U.S. ranks in the top 20 in 50 
major food commodity categories in quantity produced annually, as measured by the Food 
and Agriculture Organization of the United Nations (www.faostat.fao.org).  Even with these 
impressive production numbers, 14.5% of U.S. households experienced food insecurity 
during the course of 2010.16  A contributing factor to food insecurity is accessibility.  One 
measure used to estimate accessibility is distance.  In 2010, the USDA found that 29.7 
million Americans lived more than one mile away from the nearest supermarket.  Many 
members of this substantial population live in food deserts, defined as “low income census 
tracts where a substantial number or share of residents has low access to a supermarket or 
grocery store” (Ver Ploeg et al., 2012, p. 4).   
This distribution of food and its connection to supermarkets ties us to those same 
issues being addressed in the early 20th century.  Frustrated by the clear inefficiencies of 
distribution in the food system in New York, several planners worked with multiple levels of 
                                                             
15 This model of leading by example is already taking place in several international citites, 
such as Toronto, London, New York, Philadelphia, and Las Angeles, as these cities are 
creating Food Policy Councils and Urban Food Strategies (Sonnino & Spayde, 2014).   
16 Food insecurity is defined as “food intake of one or more household members was reduced 
and their eating patterns disrupted at times during the year because the household lacked 
money and other resources for food” (Coleman-Jensen et al., 2011, p. i).  
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government to attempt to construct a “New Way” to reduce food costs, by cutting out 
middleman and the distance food traveled, charactorized below in Figure 1 (Donofrio, 2007).  
These efforts were met by fierce political opposition and attempts to “revolutionize” the 
distribution system all but disappeared: 
Beginning in the early twentieth century, [when] chain stores like Kroger and A&P 
vertically integrated the distribution process by acquiring complete control of the 
movement of food from the farmer’s field to private decentralized warehouses located 
throughout the city.  Purchasing in large volume, and with “precise knowledge about 
and control over their retail outlets” (cited in Donofrio, 2007; Jumper, 1987, p. 389), 
chain stores dramatically undermined the effectiveness of centralized public 
wholesale facilities. 
 
Thus the roots of power are deep and spread beyond the supermarket.  Providing access to 
healthy foods remains an issue in the 21st century, and changes to distribution has moved into 
a global sphere of control creating ever more expansive and complicated political opposition 
to a “New Way”.   
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Figure 1.  The Middleman 
 
Source: Housewives League Magazine 1, No. 4 (April 1913): 8. Division of Rare and 
Manuscript Collections, Cornell University Library (Donofrio, 2007, p. 34). 
 
 
 These geographic measures of distance to estimate accessibility and access are strong 
first steps towards developing an understanding of foods systems at regional and local levels.  
Drilling down to neighborhood and community levels to analyze the spatial practices of food 
distribution gives a much clearer picture of food access.   This enables the analysis of a 
variety of new variables, such as, utility access (critical for storing and cooking food), 
housing conditions, types of stores17, and even health conditions to be analyzed.  Each of 
these variables contributes to our understanding of place and the quality of life and people 
                                                             
17 Food is sold in a wide variety of stores.  The USDA studies on access concentrate on 
supermarkets as data on smaller retailers are not available at the national level (Ver Ploeg  et 
al., 2012).  
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that particular spaces are able to produce.  As discussed earlier an important component for 
understanding the production of people is the food that they eat.   
 The consumption of food is largely determined by its availability.  This availability is 
created qua C’ – M’ or sale.  Just as the initial stage of the circuit is moving further away 
from spaces of production, the final stage sale is doing the same.  Marx states that the 
circulation “must” be completed by the “opposite metamorphosis.”  In this case, fossil energy 
is propelling foods’ distribution away from production centers in nearly proportional 
measures to the purchase of inputs.  These physical forces generated by the metabolic fossil 
fuel relationship are homogenizing and reducing the ‘biodiversity’ of food sales.  This 
reduction in the ecology of food distribution is making access to healthy affordable foods 
much more difficult, just as the microorganisms in the soil struggle to retain nitrates and 
phosphates, humans are struggling to take in sufficient calories and vitamins.   
The current structure supporting the final stage of foods’ circuit of money capital, 
sale, is restricting access to ‘healthy’ consumption through distance for millions of 
Americans18.  Deeper research into access issues has included variables such as, income, 
access to a vehicles, family size, and time.  However, this research is incomplete as it is 
looking at national patterns and thus restricted by data limitations (Ver Ploeg et al., 2012).  
These limitations prevent research from addressing several issues that may be hypothesized 
as critical for access and the ability for individuals to eat healthy food and live a healthy 
lifestyle.  To illustrate these limitation, an individual’s socio economic environment is much 
more complicated than a simple income data point.  Income does not capture external 
                                                             
18 The definition of ‘healthy’ is increasing difficult to pin down.  Similar to the corruption of 
agricultural and pharmaceutical research discussed above, the nutrition industry also receives 
considerable funding from corporations, such as McDonalds 
(http://m.motherjones.com/environment/2014/05/my-trip-mcdonalds-sponsored-nutritionist-
convention).   
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neighborhood factors such as high crime rates and violence, poor infrastructure, 
unemployment, and absentee ownership arrangements.  Each of these environmental factors 
makes the effort necessary to obtain healthy foods substantially greater than simply the 
distance needed to travel to the supermarket.  In addition to these external environmental 
issues, the internal housing conditions might also play a role in healthy eating and lifestyle.  
Homes that do not have the necessary utility access to prepare and store healthy foods may 
also lack the facilities for supporting proper sanitation contributing to the spread of chronic, 
bacterial, and viral diseases19.  
 Difficult paths to healthy food access created by environmental and social 
surroundings are often compounded by the “swamping” of marketing and the prevalence of 
cheap and unhealthy options (Ver Ploeg et al., 2012, p. 3).  Convenience stores, liquor stores, 
and the restaurants in food desert areas often provide a limited selection of foods and 
beverages, encouraging the consumption of foods high in sugars and other processed 
ingredients leading to weight gain and other health disorders. Illustrating menu limitations is 
the frequency of fast food locations in areas suffering from food insecurity, food deserts, and 
poverty incomes (Allegretto et al., 2013).  Fast food is linked in recent health research to 
problems, such as obesity, high blood pressure, heart disease, liver disease, stroke, and 
diabetes (Dunn, 2011). 
In addition to the physical strain created by fast food, on a social level it is the most 
highly subsidized industry workforce, followed closely by the Agriculture, Forestry and 
Fisheries industry (Allegretto et al., 2013).  These subsidies are used by employees of the fast 
food industry to “bridge the gap between their paychecks and subsistence” (Allegretto et al., 
                                                             
19 This is the subject matter of an ongoing spatial analysis of human health and housing 
conditions being conducted by team of researchers for Children’s Mercy Hospital and the 
Center for Economic Information in Kansas City.   
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2013, p. 4).  As the largest purchaser of potatoes, beef, and pork and the second of chicken in 
the United States, McDonalds Corporation exerts tremendous influence on the production of 
grains and feed and the food system in general (Schlosser, 2002).  This power allows the fast 
food industry, in general, to influence the production of space in a variety of ways most 
notably through the spatial practices and the reproduction of peoples’ daily lives. 
 While fast food is not industrial agriculture, the relations between these two sectors of 
the industrial food system are intertwined and result in concentrations of particular types of 
foods in particular areas of cities as will be displayed in the socio-economic geography and 
spatial analysis below.  The production of space generated in the industrial food production 
system is damaging land, not providing labor with wages to support subsistence, and 
impacting the physical health of millions. These health issues reach back to the soil, which is 
receiving a steady diet of chemicals killing organic systems. Each of the metamorphic 
changes indicates that “the governance of agriculture requires new thinking if it is to meet the 
needs of humanity now and in the future” (Kiers et al., 2008).   If the consumption of healthy 
foods and healthy lifestyles is of value to society, then alternative value structures most be 
implemented to change the metabolic relations of food.  Energy and the monetary social 
relationships generated to propel the purchase and sale stages of the circuit of money capital 
away from production require new thinking and more holistic approach that looks at the food 
system in time and context specific spaces.   
3.5 Summary and Next Steps 
  In summary the intensive agriculture model for the production, distribution, and 
consumption of food is expanding geographically and creating social distance between 
investors, producers, and consumers.  This expansion is supported by particular 
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representations of space, which have emerged out of the fragmentation and specializations of 
agricultural knowledge and institutional change.  The spatial architectonics centering 
agricultural production within the ideology of growth places great emphasis on developing 
quantity, rather than sustainability and quality.  One justification for the continued 
development of the spatial architectonics of agriculture is the tremendous increase in 
production that has occurred during the transition to intensive techniques.  However, the 
spatial practices of intensive agriculture are producing spaces of illness and death from 
microorganisms in the soil, to human tissues and extending into larger ecologies and social 
systems.  These findings are generating substantial questions about the sustainability of the 
system from a myriad of scientists in the social and environmental fields.   
 Climate change, polar ice melts, food deserts, hunger, price volatility, and obesity are 
only a sampling of the problems that can be connected to the current food system.  Given the 
complexity of these interacting issues, an interdisciplinary and holistic approach to these 
problems must be undertaken.  Grounded by Marx, this analysis has focused on the 
metabolism between man and nature.  Continuing to focus on this relationship connects the 
physical and social realms of scientific analysis offering a strong first step in generating an 
interdisciplinary approach to the analysis of the food system.  The analysis above lends 
support to the hypothesis that spatial distance is an important factor in metabolic relations. 
To further support this hypothesis the next chapter will explore alternative food 
networks and their alternative model of production, distribution, and consumption.  
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CHAPTER 4 
MODELING ALTERNATIVE FOOD NETWORKS USING THE  
CIRCUIT OF MONEY CAPITAL 
4.1 Introduction 
In the previous chapter, the circuit of money capital modeled the changing metabolic 
relationships in the production, distribution, and consumption of food in the United States.  
This analysis covered much of the last century with an emphasis on recent decades outlining 
intensive agriculture’s evolution.  Marx’s simple model helped to describe the important role 
played by the money social relation in organizing the production of space and how this in 
combination with fossil fuel energy as an input C expands both spatial and social distances 
between the stages M – C (purchase) to P (production) and from P to C’ – M’ (sale).   
As the distance between each of these stages increased, homogenization of 
monoculture technologies and their resultant spatial practices of production were shown to 
generate negative environmental externalities: desertification, eutrophication, blood disease, 
and other ecological processes decreasing the diversity of organic life, each eliminating 
“natural spaces”.  Equally problematic is the unequal distribution and availability of 
nutritious food intensive agricultural production provides for human consumption.  The 
“opposite metamorphosis” C’ – M’ concentrates outputs and limits access to healthier items 
for final consumption in both rural communities and urban centers.  This process, similar to 
reducing biodiversity in the ecological sphere, is reducing the availability of critical 
resources needed for humans to produce and reproduce healthy lives in their social spaces.   
Contrary to popular belief, there is an alternative.  The alternative in agriculture is 
being supplied by emerging alternative food networks (AFNs). The analysis of AFNs as a 
countervailing force requires a spatial architectonic shift to an alternative meta-theoretical 
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foundation.  The adoption of the alternative meta-theory is initiated through a discussion of 
the specific AFNs to be spatially modeled using the circuits of money capital.  These 
definitions open a discussion about reductionism and the dualities that emerge from the 
orthodox commitment to reality.  Continuing the momentum of a spatial architectonic shift is 
motivated epistemologically, as interdisciplinary methodologies and issues of perspective 
receive clarification in the context of spatial analysis.  In order to assess these approaches to 
reality and knowledge the next section is devoted to the Cuban transformation of its 
agricultural production system.  This narrative supplies an historical account of a reflexive 
ontology and a socialist epistemology as they were applied to a food crisis on the island.  The 
final spatial architectonic shift takes place in the following section through an exploration of 
axiological commitments framed by the spatial interpretation of AFN’s circuit of money 
capital. This “reorientation” in the theories of reality, knowledge, and value metaphorically 
bring academic disciplines closer together (Lawson, 2003).  Through an interdisciplinary 
lens, the “illusions” of the orthodox approach are revealed, and the energies pulling the 
stages of AFNs into closer proximity are illuminated (Henry, 2009). The final section 
summarizes and introduces next steps.  
4.2 Alternative Food Networks: Definitions, Reality and Knowledge  
Alternative food network (AFN) is a “widely used term that embraces the variety of 
new arrangements linking together producers, consumers, and other actors in a more fluid 
and loosely bound set of relations that together represent an alternative to more standardized 
food supply chains” (Sage, 2012, p. 297).   Examples of these new arrangements include: 
farmers markets, urban agriculture (UA), community-supported agriculture (CSA), public 
procurement, fair trade foods, organic foods, and permaculture growing (Sage, 2012).  Each 
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of these arrangements can represent an individual network or be a component of a larger 
network for the provision of food1.  The complexity and heterogeneity of these various 
alternative approaches is intimately related to the spaces in which they emerge.  Often the 
context of emergence is one of need and a community’s desire to meet food access 
requirements.  To limit the scope of the inquiry and gain a meaningful understanding about 
the emergence process and behavior of AFNs, the analysis to follow focuses specifically 
upon urban agriculture (UA) and community-supported agriculture (CSA).   
Urban agriculture and CSA are selected here as primary topics of analysis, because 
each contributes to relevant areas of critique in the Marxian literature and the history of food 
in general.  The first is the relationship between town and country.  This duality is an 
overarching issue in the political economy, not only of food, but also capitalist development 
in general.  Urban agriculture is at times simply defined as food grown in a city, but for this 
analysis it is more accurate to define it as, “food and fuel grown within the rhythm of the city 
or town, produced directly for market and frequently processed and marketed by the farmers 
or their close associates” (Smit & Nasr, 1992, p. 141). Much like UA, CSA shares a more 
intimate relationship with the city then intensive agriculture.  The USDA defines CSA as an 
enterprise that: 
Consists of a community of individuals who pledge support to the farm operations so 
that the farmland becomes, either legally or spiritually, the community’s farm, with 
the growers and consumers providing mutual support and sharing the risks and 
benefits of food production (www.nal.usda.gov/afsic/pubs/csa/csa.shtml). 
 
                                                             
1 The use of provisioning follows the definition of the social provision process defined as “a 
continuous, non-accidental series of production-based, production-derived economic 
activities through historical time that provide 'needy' individuals and families the goods and 
services necessary to carry out their sequential reoccurring and changing social activities 
through time” (Lee, 2011, p. 5). 
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Often, the consumers live in towns, and the farms are in neighboring rural communities. 
These new more “spiritual” and proximate relationships blur the previously clear duality 
between town and country. In addition, both are constructed to address the central paradox 
discussed in the previous chapter, sustainably versus security.  To many these new social 
arrangements for food production represent the future of agriculture (Hayes-Conroy, 2007).  
This is because, each of these enterprises source goods and services that provide greater food 
security, while simultaneously contributing to environmental sustainability.  Addressing both 
of these issues is accomplished by, for example, reducing fossil fuel consumption and 
“greening” urban spaces and rural hinterlands, while simultaneously expanding healthy food 
access.    
 The simultaneity of being ecologically sound and providing food security contrasts 
with the presentation in the previous chapter and intensive agriculture’s manipulation of the 
representations of space and spatial practices in favor of security and expanded production.  
The near-exclusive focus on production for quantity through mechanized and chemical 
technologies is creating concern across the scientific community, and is producing large 
spaces of food insecurity in the United States and abroad.  Both UA and CSA are organized 
as countervailing forces to address the imbalances generated by the intensive agriculture 
model and to create new paths for the evolution of human food production.   
 Two common threads emerge from the above discussion.  First, CSA and UA are 
socially constructed to bring producers and consumers closer together, while attempting to 
not just solve food security problems but address sustainability questions at the same time.  
Second, these goals are also fostering relationships that reduce both the physical space and 
the social space (spatiality) between town and country.  These two themes are central to the 
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rejection of the orthodox meta-theoretical approach and the need to evaluate these enterprises 
from an alternative grounding.  Central to this argument is the concept of duality, and if, in a 
‘science of space’ as envisioned by Henri Lefebvre, it is possible for such duals to exist.  
 As stated above Lefebvre “resoundingly” rejected the dissociation or duality of 
“nature and design, organic and mathematical, producing and secreting, [and] internal and 
external” (Lefebvre, 1991, p. 173).  Despite Lefebvre’s rejection, such divisions in thinking 
continue to influence agriculture and the food system, in particular, through the separations 
of public and private, town and country, and social versus physical science. These spatial 
architectonic fault lines between the disciplines in the social and physical sciences are 
expanding and pushing these duals further apart.  Unlike the plate motions of the earth, it is 
not heat and density moving the academic and social bodies apart from one another, but the 
meta-theoretical foundations that lie deep beneath the surface of orthodox economics and the 
“Cartesian divisions between man and nature” that permeates Western social science (Ferber 
& Nelson, 1993, p. 33).  It is from oppositional foundations, that conflicting pressures are 
emerging and beginning to pull several disciplines back towards one another.  
 A focal point of pressurization is found in the alternative food systems literature 
(Neynen , Kurtz, & Trauger, 2012).  Similar to other challenges to orthodox meta-theory and 
schools of thought developed from its framework, such as neoclassical economics, the 
critique begins with the reductionist ontology (Benton & Craib, 2011; Lawson, 2003).  From 
this perspective, reality is described as: 
The parts are ontologically prior to the whole; that is, the parts exist in isolation and 
come together to make the whole.  The parts have intrinsic properties, which they 
possess in isolation and which they lend to the whole.  In the simplest case the whole 
is nothing more than the sum of its parts; more complex cases allow for interaction of 
the parts to produce added properties of the whole (Levins & Lewontin, 1985, 
p. 269). 
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The key word in this ontological foundation is isolation.  The a priori existence of isolated 
individuals and the logical deduction of the whole from homogeneous individuals creates an 
“alienated world… in which the parts are separated from the wholes and reified as things in 
themselves, causes separated from effects, subjects separated from objects” (Levins & 
Lewontin, 1985, p. 269).  
 In this alienated2 world the rational optimizing agent maintains relationships not with 
other rational optimizers but with commodities.  Through this simplification, John Henry 
(2009) argues that neoclassical economics reduces the act of consumption to a historic 
constant and eliminates the existence of society and history from its model.  In other words, 
“all ‘eat’ and the consumption relationship between the individual and the Brussels sprout is 
independent of social position: all consumers receive some level of satisfaction through the 
act of consumption” (Henry, 2009, p. 31). Additionally, if we are all to receive satisfaction 
from Brussels sprouts, then they must be produced.  In this alienated world, production is 
also only interpreted through the commodity, as quantity is the desired outcome not 
relationships with the other factors of production.   
 It is from this framework that the neoclassical models justify the expansion of 
production over considerations of security is grounded.  It is also the means by which the 
economy itself becomes an object, a whole that can be understood through the aggregation of 
its parts.  This isolation separates economic analysis from other disciplines.  Political 
economy is reduced to simply economics as a rigorous approach to methodological 
individualism is applied.  A neoclassical economist does not need to discuss the “state” to 
                                                             
2 The separation between the parts and the whole complements a Marxian interpretation of 
alienation where human beings felt “divorced from their work, from their institutional and 
cultural environment, and from their fellow human beings” (Hunt, 2003, p. 107).  
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develop elegant mathematical proofs for the existence of maxima, minima, and equilibrium 
derived from the theories of consumption, production, and distribution.  Tony Lawson 
clarifies this point by quoting Milton Friedman that “economics has become increasingly an 
arcane branch of mathematics rather than dealing with real economic problems” (Lawson, 
2003, p. 10).   
 The combination of the isolated interpretation of the individual and the isolation of 
the economy itself away from the examination of other disciplines make this ontological 
foundation inappropriate for an examination of the emergence and behaviors of CSA and 
UA.  Rather than this simplified ontological foundation a “logical dialectical relation 
between part and whole is taken seriously. Part makes whole, and whole makes part” (Levins 
& Lewontin, 1985, p. 272).  A reflexive relationship between structure and agency is 
messier, but will allow duals such as town and country to be examined as aspects of the 
whole and to investigate the relationships between actors in a CSA not just their relations to 
Brussels sprouts.  In fact, through this alternative approach to reality the central paradox of 
food, the dual issue of security and sustainably, is not a dual at all but the same problem.  In 
this context, food is both food and fuel, and the spatial interpretation of food production 
provides a strong reflexive example of agency producing space and that space-producing 
people. 
 With an alternative ontological foundation commitment, the epistemological tools of 
the previous reality become obsolete.  A perceived benefit of approaching the world as the 
sum of its individual parts is the universal nature of the findings.  Through the axiomatic 
deduction of the laws of capitalism this knowledge becomes valid, “independent of time and 
place, all societies, then, regardless of superficial characteristics, are really nascent 
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capitalism” (Henry, 2009, p. 41).  A difficulty found in taking dialectical relations between 
part and whole seriously is that both time and place are always changing.  The part and whole 
are never the same and thus context matters.   
 This requires the researcher to take a stand.  In the case of the ecologist, it is not their 
problem “to divide up the world of organisms once and for all into communities, but to look 
for groups of species with which there are strong interactions and between which there are 
weak relationships in particular instances” (Levins & Lewontin, 1985, p. 273).   This task of 
looking for groups is a difficult assignment.  However, a benefit of focusing the analysis in 
on particular groups is the opportunity to assess and evaluate the human experiences that are 
lost in the assumptions of methodological individualism and the pursuit of universals.  
Experiences exposed through a disaggregated approach include discrimination and the 
segregation of race, class, gender, and ethnicity to the fringes of society.  Thus this is an area 
where feminist methodologies, such as standpoint epistemology, provide some useful 
guidance3.  Standpoint epistemology allows the analysis to be conducted from various 
perspectives, this exposes a variety of interactions occurring in specific groups and permits a 
richer interpretation of human experience to be analyzed and documented. 
While the perspective of repressed social groups is important, there remain other 
groups and experiences that should not be ignored4.  By approaching the system of food 
                                                             
3 The point of view from which scientific investigations themselves is fundamental to 
understanding the evolution of a science as exampled by Everlyn Keller’s inquiry, 
“[r]epresentations of the world, like the world itself, is the work of men; they describe it from 
their own point of view, which they confuse with absolute truth” (Keller, 1985, p. 3).  In the 
field of economics, men, and their point of view, have directed the discipline in the direction 
of the natural sciences’ methods and the pursuit of ‘universal’ economic laws. 
 
4 Even Marx recognized the capitalist class as being ground up by the gears of capitalism.  
This is part of why this social relation has been so successful at producing and reproducing 
itself as hypothesized by Lefebvre’s proposition 4.  
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provision, the spaces under analysis are inclusive of wide demographics and a full spectrum 
of social variables such as income, education, and health.  This also allows for environmental 
effects to be explored, such as housing and infrastructure conditions, and distance from 
available food is brought into focus.  This methodological approach is meant to address calls 
in the literature for the “interweaving of social and bodily aspects of experience” (Benton & 
Craib, 2011, p. 150), and supports the rejection of “any absolute duality of biology and 
society, and so suggests a more integrated and holistic form of understanding” (Benton & 
Craib, 2011, p.150).   
 The call for more holistic and interdisciplinary approaches to science pervades the 
literature in food systems (Heynen et al., 2012; Pratt, 2009).  The contribution here is an 
attempt to find common ground from which to bring these and other disciplines closer 
together, and to build a structured holistic approach to space that starts from the metabolic 
relations stemming from the contrasting food systems.  Given the common denominator of 
space, and in this project the food provision in that space, needed connections are established 
between the physical and social spheres increasing the returns of interdisciplinary research.  
One of the principle objectives of constructing an interdisciplinary spatial model is to 
“dislodge the hegemonic status of capitalism from its naturalized position as the only 
‘normal’ form of work, exchange, or business organization” (Rice, 2014, p. 3). These efforts 
and the positive outcomes hypothesized are not only theoretical, but are inspired by recent 
human experience.  On a practical level, results of an approach that is a reasonable proxy to 
these efforts are documented by the Cuban experience, as food acted as a galvanizing force 
for the sciences, which were deeply rooted in the “traditional socialist appreciation of 
science” (Levin, 2005 p. 9). 
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4.3 The Cuban Experience 
 What primarily separates Cuban science from that of the United States and other 
Western countries is “a special style… that is very much influenced by the Marxist 
dialectical philosophy of science, with its emphasis on historicity, social determination of 
science, wholeness, connectedness, integrated levels of phenomena, and prioritizing process 
over things” (Levin, 2005 p. 14).  Additionally, Cuban science is a public good; education 
and scientific achievements are not constrained by market forces and the pursuit of money 
surplus.  The combination of and alternative meta-theory and public ownership allow Cuban 
science to make global achievements in the areas of health and food production, among many 
other areas.  
 Cuba’s interdisciplinary approach to agriculture is very much space and place driven.  
The rationale behind supporting place driven food solutions was to cultivate heterogeneity 
and diversity in food production as a hedging strategy against both natural and social 
disasters (Levin, 2005).   The “Special Period” in Cuba is often cited as a catalyst for the 
development of organoponicos, but the infrastructure for UA was planted long before the 
collapse of the Soviet Union (Koont, 2008).  This infrastructure included: a military initiative 
to promote localized food production in the event of shortages due to conflict, an educated 
population in ecology and health, a socially minded population, and a people first 
government (Koont, 2008).   
 Building from this infrastructure, Cuba addressed a severe food security issue as 
“diesel fuel and gasoline for transportation, trucks and agricultural machinery, spare parts, 
petrochemical fertilizers, and pesticides all become scarce almost overnight” (Koont, 2008, 
p. 286).  An exciting outcome from Cuba’s nearly wholesale transformation of its food 
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system from fossil fuel driven agricultural to one energized almost exclusively by biological 
sources of fuel is the massive increase in productive capacity.  This is exampled by their 
ability to produce great quantities of fruits and vegetables.  Between the years 1994 and 2005 
Cuba achieved a “roughly one thousand fold increase from 4000 tons to 4.2 million tons” 
(Koont, 2008, p. 286) in vegetable production.    
 An important complement to the movement towards biological energy is an 
alternative social structure that reflexively operates from local farmers to the leadership in 
the national government.  This reflexivity and the public nature of education and knowledge 
allows for the dispersion of publications and scientific research to all those working in the 
provision of food.  Rather than establishing debt relations that impose the utilization of seeds 
created by private companies, Cuban famer’s locality and grassroots solutions are celebrated 
(Koont, 2008).  These grassroots production systems with support from higher institutional 
structures is a practical example of how a structure-agency ontological approach to society 
can be implemented and used to melt away the artificial barriers between public and private 
interests.    
 The final and perhaps most important component to Cuba’s success and their 
complete reorientation of meta-theoretical foundations, to a holistic approach to agriculture 
and science in general, is the role of morals or values.  In Cuba there exists a much different 
cultural valuing of investment and work.  In education, the value of knowledge is not found 
in one’s ability to generate higher future income (a ΔM approach), but the value of 
“productive labor [is] the task of producing a skilled and well-informed citizen” (Levin, 2005 
p. 11).  In addition, this type of educational environment is designed to promote a “healthy, 
supportive, and dignified work environment” (Koont, 2008, p. 289).  The promotion of UA 
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as dignified work and as a highly scientific profession is supported by both financial returns 
for farmers and a national recognition system of awards for social and environmental 
contributions (Koont, 2008, p. 2008).  Cuba is working to produce people and spaces 
conducive to goals oriented to health and a quality of life, with assistance from a system of 
marketing designed to encourage socially and environmentally responsible behaviors.  These 
promotions support cooperative relationships between town and country.   
 The valuation and realization of cooperative agriculture to both produce security and 
sustainability is a success story that contradicts the ideological “neurosis” of neoliberalism 
(Wilson, 2014).  A demonstrated benefit from the Cuban experience of moving away from 
the atomist individual and the illusion of value free science is the ability to value the 
production of their citizenship and a biologically sustainable food system.  It is not being 
claimed that Cuba provides a silver bullet or blueprint of success for all geographies, but it 
does provide a snapshot of how a space’s metabolism can be changed to create places 
capable of ameliorating both security and sustainability problems.   
  As argued above, the production of people is a Marxian topic.  The difficulty that 
arises is just how do we begin to initiate the process of the production of people?  What Cuba 
illustrates and what is occurring out of similar needs in poor urban and rural areas in the 
United States is that food is a transformative good.  It is both food and fuel.  Marx describes 
capital as dead labor and provides the powerful illusion of the Vampire to describe capital’s 
relationship to human energy or living labor (Neocleous, 2003).  By changing their food 
production model from one dominated by dead labor and capital-intensive technologies 
dependent upon fossil fuel energy, to a biological approach, the production of food is no 
longer one sucking the blood of their people but a system that is regenerative of living labor.  
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This living labor is not only the humans in the system, but also includes new production 
teams in the soil and the ecologies of the organoponicos controlling pests and allowing for 
increased production capacity.   
 In review, not only are AFNs a countervailing force against the dominant orthodox 
food structure, but also represent alternative social institutions that demand alternative meta-
theoretical foundations for research.  Cuba needed to feed its population.  Economists, 
farmers, ecologists, physicians, military personnel, and many others came together to 
develop solutions and a system of knowledge accumulation for valuing people and process 
over commodities (Levin, 2005). The pulling of disciplines together requires common 
ground from which to answer important research questions.  The spatial architectonics of 
heterodox studies in economics, agriculture, and geography often share common meta-
theoretical foundations supporting pluralistic academic research aims.  The results of such 
cooperative designs are documented by the success of the Cuban food system.  While the 
U.S. and other Western states do not have a socialist mindset built in, the emergence of CSA 
and UA are similar as they are community grassroots movements that are growing out of 
need and are specific to place.  In the next section, these needs are explored and the 
metamorphic changes that are occurring in the processes of production are described.    
4.4 Raising Alternative Representational Spaces the Process of Autogestion and Redefining 
Value 
 
Marshall Sahlins (2008) presents a compelling explanation for the persistence of the 
self-interested “beast” interpretation of human nature.  At its root, this story, the Hobbesian 
story, relates to the violence of bellum omnium contra omnes and subsequently the need for 
authority to control human desires. Sahlins argues this story is sympathetic to the ruling 
class.  Manipulation of the story is driven by its discourse and the words used to describe, 
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among other things, “democracy” as “mob rule”.  An example from the modern lexicon is, 
“the so-called compassionate conservative” promoting a better way of life for the masses by 
allowing the capitalist class to maintain more of their wealth (Sahlins, 2008, p. 9).  Support 
for the ‘job creators’ not only rewards ‘hard work’, but provides freedom for their capital to 
purchase the labor power of others who wish to work. This language and the stories it 
supports are fundamental to the orthodox approach to political economy and bleeds into our 
everyday life through “the hegemony of a class… the organization of space, the 
regularization of its flows, and the control of its networks” (Lefebvre, 1991, p. 383).  
 As part of everyday life, these stories promote the culture of consumption and are the 
meat of the intensive agriculture commodity food production animal.  The self-interested 
individual and the rationality of profit maximization are constraints on the research of the 
behaviors taking place in AFNs.  This discourse also provides a story to ‘discipline’ those 
who ‘choose’ to be obese or unhealthy in their food selections.  Attaching these assumptions 
to the behaviors of backyard gardeners, participants (both farmers and consumers) of CSAs, 
and those facing food insecurity is fundamentally incorrect.  As pointed out by Jeff Pratt 
(2009, p. 156) “we… need to analyze economic activity of alternative producers, and the 
spaces they open up, in terms of their own values and priorities”.  In much of the literature 
concerning AFNs they are analyzed as competitors to the standard economic approaches, 
instead of recognizing the alternative nature of the spaces they are producing.  Recent 
advances have been made in the social enterprise literature to challenge such conceptions, 
and these challenges will help inform the alternative behaviors exemplified by changing 
spatial relationships in AFNs5. 
                                                             
5 AFNs fit the definition of the more general category of social enterprise that is “a business 
with primary social objectives whose surpluses are principally reinvested for that purpose in 
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 Proximity matters and the dissolution of the isolated individual in favor of analyzing 
the interactions of social actors in alternative food systems was demonstrated in Cuba to alter 
the use of energy and the production of space.  This is in stark contrast to the intensive 
agricultural circuits of money capital where fossil fuel energy used in production propels 
both the M – C (purchase) and C’ – M’ (sale) stages of the circuit far beyond the stage P 
(production) and homogenizes space and place in the process.  Displayed below are 
alternative approaches to production that utilize biological and social energies based on 
cooperation during the production process bring diversity, heterogeneity and a new set of 
values and priorities to the table.  This changes both the social interactions that take place in 
the purchase and sale stages of the circuit.  Each of which are found to be spatially closer to 
the production process.  The alternative priorities and values are difficult to comprehend, 
especially from a neoclassical perspective.  However, these countervailing forces should no 
longer be seen as against the grain, but natural processes that require a great deal less energy 
and produce new sources of social and environmental development.   
 Beginning once again from the soil, the biodiversity that is generated by natural 
inputs for agriculture is documented and exceptional.  One organization specializing in this 
area of research is the Land Institute, based in Salina, Kansas.  The findings of research by 
Tim Crews displays the benefits of perennial polyculture growing techniques.  The creation 
of a place based ecological growth system naturally delivers fertilizer, pest control, and helps 
strengthen plant and soil resilience against drought and flood (Crews, 2014).   In simple 
terms, the idea is to use what the land and soil are already good at, and provide cooperative 
elements to the ecosystem, rather than changing the land into a quasi-factory.  The changing 
                                                                                                                                                                                            
the business or the community, rather than being driven to maximize profit for shareholders 
and owners” (Skerratt, 2012, p. 28).  The key component of this definition is the 
reinvestment of surplus into the community for social and environmental goals. 
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of a prairie into wheat fields requires tremendous energy and continual effort.  In a sense, 
intensive agriculture is a battle against nature, which of course fits as it is supported by the 
duality of man and nature perspective.  This battle is leaving behind dead ecosystems, and 
appears to be unnecessary, as “an agriculture that functions like a prairie will help… 
energetically, but also contributes by providing a model of how humans can integrate with 
ecological processes that the rest of the new local economy can follow” (Crews, 2014, p. 11).  
In other words, perennial polyculture represents an improved metabolic process centered on 
the production of food.  These representational spaces are the seeds of new social and 
environmental relations.  
 One of the critical characteristics of perennial polyculture is heterogeneity and a 
cooperative relationship between the crops, the soil, the surrounding ecosystems, as well as 
the farmer’s understanding of all those relationships taking place on and around the farm. 
This closer relationship to the soil and the crops is prominent in the CSA and UA approaches 
to raising food.  The farming or raising of food is designed to support biodiversity in the soil 
and in the final products.  The modern roots of this approach, as an alternative to industrial or 
intensive agriculture, can be found in the organic movement.  This is the source of a great 
deal of literature as the organic movement has been all but “conventionalized” into the 
orthodox food system (Duram, 2000; Galt, 2013; Gutham, 2004).  The “conventionalization” 
of organics is a position that is critiqued by Pratt (2009).  Organic food is a new niche 
market, and many organic farms are becoming monoculture producers.  But these large 
producers of singular crops such as tomatoes do not represent the original values that drove 
organics’ development and many farmers remain committed to the original value structure 
(Pratt 2009).  These farmers now operate in CSA or other distribution networks, such as 
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framers’ markets.  CSA maintains committed to creating sustainable and healthy practices for 
the raising of food.  By raising food using responsible practices, the benefits to the 
environment are passed on to customers and their neighbors.   
 The purchase and production of goods and services within CSA is primarily a 
function of direct and personal relationships between the producer and their consumer base.  
Given these more intimate relationships and the mutual investment generated to initiate 
production, both parties are taking on the risks of production and share similar values as it 
concerns production techniques and goals (Sage, 2012).  The metamorphoses that take place 
during production are regenerative of the soil and to external ecosystems as pesticides, 
fertilizers, and other fossil fuel intensive technologies are substituted for labor and 
biologically intensive approaches.  The output for final consumption is then distributed to 
those who make the investments to initiate the production processes. There is a spatial 
symmetry to the circuit.  A primary benefit received by the consumer is the trust and 
knowledge regarding how and where there food was raised. Consumers covet this 
information as intensive agriculture has experienced several recent health and safety issues 
such as, the “contamination of wine, dioxin contamination of poultry feed, foot-and-mouth 
disease, salmonella infection of eggs, and E. coli, in hamburgers and in spinach6”(Sage, 
2012, p. 272).  The consumers’ proximity to the farms and the hallmark characteristics of 
                                                             
6 Sister Berta of Operation Breakthrough shared an interesting anecdote on spinach in Kansas 
City.  Not long after the E. coli scare in spinach occurred, Operation Breakthrough (an early 
learning center for poor and homeless children) received huge donations of canned spinach 
(of course not part of the contamination).   
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openness and transparency found in CSAs is a far cry from the secrecy and security around 
intensive agricultural production7. 
There are, however, some difficulties created for the farmer.  Running a CSA is an 
operation that demands several skills (Brown, 2002).  The farmers are often the marketing 
team, the labor input for production, and the management group.  In addition, the revenue 
streams generated from CSA output often require supplemental income from non-farm 
employment (Brown, 2002; Jarosz, 2008; Pratt, 2009).  This is carried out in a variety of 
patterns depending upon the size of the household and farm.  The farmers’ commitment to 
maintaining their principles and providing their clientele with the best possible product leads 
to self-exploitation (Gutham, 2004; Pratt, 2009).  This behavior is highly irrational in the 
economic sense.  However, it represents an alternative lifestyle that is critiqued as unable to 
“compete” with traditional farming methods.  These critiques are limited by a standard of 
profit maximization and the pursuit of surplus value, ΔM.  The metamorphosis that is 
occurring to the land and subsequent ecosystems is not valued by the single currency 
ecology, and this problem receives detailed attention in chapter 7 below. 
 Similar to the efforts of farmers in CSA, UA efforts are also not designed to generate 
ΔM.  A common goal of an urban farmer is to raise healthy foods for their own diets and 
provide a small source of supplemental income while simultaneously reducing expenditure 
on food (Brown, 2002; Sage, 2012).  The process of purchase, production, and sale in urban 
agriculture can often be reduced to a single household.  It approaches the Jeffersonian ideal 
discussed in previous chapters, in that the production, distribution, and consumption can all 
                                                             
7 CSA farms regularly host clients and perspective clients on their properties to share their 
techniques through teaching clinics and other learning events, often for the benefit of 
children, see example Kansas City Community Gardens www.kccg.org and Grown in 
Ivanhoe www.growninivanhoe.org “Scouts Sprouts” program. 
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take place in the same space.  The metamorphosis that occurs through UA production, 
distribution, and consumption is regenerating urban environments.  Previously distressed and 
abandoned spaces are literally coming to life, not because machines are being fueled again, 
but new biological and social energies are changing the landscape.   
 Much like the diversity of ecosystems generated by perennial polyculture CSA the 
raising of food in urban environments provides heterogeneity of spaces; including garden 
plots in vacant lots, roof top and balcony gardens, backyard plots, school yard gardens, and 
indoor activities such as aquaculture and hydroponics (Brown, 2002).  These are new spaces 
in parts of cities that were either unproductive or potentially negative spaces demanding 
public spending.  The clearest example of such spaces is vacant properties.  Vacant lots 
decrease neighboring property values, are often a source of dumping, havens for crime, and 
other safety issues (Henderson & Porth, 2012).  In many cities, residents of neighborhoods 
suffering from large numbers of distressed properties are making efforts to turn these 
negatives into positives by converting them into sources of healthy foods.  By ‘greening’ 
neighborhoods, the food raised helps struggling people with food access, but also helps 
change the perception of their community and neighborhood (Brown, 2002).  
The concept of raising rather than producing food represents a change in the 
discourse.  Raising good food is more than simply farming it and is an appropriate word for 
conveying the intimate relationship that the farmer has with his environment.   This is a much 
different metaphor then the capital Vampire.  Additionally the social connections allowing 
people it better understand the where, how, and what of their foods indicates that a Brussels 
sprout can be more than a Brussels sprout.  Food is our fuel, and people are becoming 
educated about the types of fuels they are putting into their physical systems as well as those 
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of their children (Ver Ploeg et al., 2010).  These garden plots and activities bring 
organization and structure to neighborhoods that struggle with absentee ownership and the 
disorder associated with distressed properties and neighborhoods.   
The raising of food becomes a community process8.  It represents a common agenda 
in which people come together and can discuss other issues.  An example in Kansas City is 
the Historic East Neighborhood Coalition.  This neighborhood and community leadership 
group is utilizing urban agriculture as a tool to promote safe and clean neighborhoods.  The 
organization of neighborhood garden tours promotes other safety initiates and litter and trash 
pick-up teams.  This reflects the cooperative core of UA as “many of these efforts 
specifically address the needs of urban residents who are living in poverty, and consequently 
at grave risk for food insecurity – that is, threatened with hunger, poor nutrition, and frequent 
anxiety about not having enough to eat” (Brown, 2002, p. 4) as well as other social problems 
in areas of concentrated poverty. 
This process of communities coming together to meet social and environmental needs 
is a common theme in the social enterprise sector of the economy (Becchetti & Borzaga, 
2011; Farmer, Hill, & Munoz, 2012).  Within the context of the production of space, CSA 
and UA are excellent examples of the process of autogestion.  As defined in Chapter 1, these 
communities are refusing to accept the conditions of their existence and actively rejecting the 
provisioning of food supplied by private and public interest.  These democratic social 
formations are an essential component to understanding the emergence and the initial energy 
                                                             
8 An example is provided in Kansas City and detailed spatial analysis will follow in Chapter 
6. “Grown in Ivanhoe strives to achieve a just and equitable food environment in the Ivanhoe 
community but ensuring residents have the information and resources needed to provide 
healthy, affordable foods for themselves and their families. Through the power of 
information and the support of a vibrant community, Ivanhoe will transform from food desert 
to food oasis”. Cited from http://growninivanhoe.org/about/ 
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used to create AFNs.  Unfortunately, as we will see below in the policy analysis, 
institutionalization of these social forms tends to commoditize the goods and services 
provided, such as the dynamics described by Gutham (2004) in the organic foods movement.  
This capturing of the language and discourse often leaves behind many of the social and 
environmental benefits that were at the heart of the original efforts.  It is thus important to 
further investigate the stability and sustainability of AFNs.  As discussed above, language 
and the presentation of information are going to inform how alternative social structures can 
move from representational spaces to spaces of representation in the process of becoming 
part of everyday life  
4.5 Summary and Next Steps 
 What has been described in this chapter is the alternative production of space created 
by the heterogeneous reactions to shortages in access to healthy foods.  These reactions are 
social in nature with attention paid to the environment.  The difficulties that are faced by 
AFNs are the pressures placed on them from the dominant representations of space.  As 
alternatives and representational spaces it is important to examine these enterprises from 
perspectives beyond the orthodox approaches utilized in the intensive agricultural sector and 
economics in general.  CSAs and UA do not fit into a profit maximization framework and are 
even difficult to place into the Marxian circuits of money capital models.   
 The difficulty found in using the Marxian framework is the definition and narrow 
pursuit of surplus value.  However, the framework that this model provides regarding 
proximity and distance suggests that an expansion of our understanding of the initial M – C 
(purchase) and final C’ – M’ (purchase) may contribute to a wider money ecology capable of 
allowing the continuation of these socially and environmentally positive activities to 
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continue.  These questions and concerns are the basis of the chapter 7 below.  By drawing 
connections between the political food sovereignty movements, the academic Modern Money 
or Chartalist understanding of money sovereignty, and community currencies, gaps between 
these literatures and movements will be addressed from a spatial perspective.   
 Before proceeding to this analysis, the process of drawing Lefebvre’s production of 
space model into the technology of geographic information systems is supplied below. 
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CHAPTER 5 
MOVING THE PRODUCTION OF SPACE INTO A GEOGRAPHIC 
INFORMATION SYSTEM – FIRST STEPS 
5.1 Introduction 
In this chapter, the elements of Lefebvre’s production of space are moved into a 
geographic information system (GIS).  This process begins by thinking about the “multitude 
of spaces, each one piled upon, or perhaps within, the next geographic, economic, 
demographic, sociological, political, commercial, global” (Lefebvre, 1991, p. 8) units of 
analysis.  In the examination of the two distinct food systems several spaces need to be 
included: the soil, neighborhoods, farms, food distribution centers, and grocers, are but a few.  
This step is informed by the spatial architectonics of food discussed above and joins 
disciplinary findings together within a geodatabase.  Second, it must be determined how 
these spaces are digitally created and imported into a GIS for visualization, interpretation, 
and estimation.  This movement into the digital world allows the dynamic elements: spatial 
practices, spaces of representation, and representational space to take on a visual context.  
And third, as the digital world is created, how do the various components interact and relate 
to one another.   Spatial econometric tools are applied to differentiate random from non-
random patterns in the behavior of the dynamic elements of space and the larger theoretical 
concerns described in the spatial architectonics of food. 
 To complete these three tasks a simple model is developed as a starting point.  This 
model is inspired by socio-ecological approaches taken in the public health literature 
(Fairchild et al., 2010; Smith, 2010; Susser, 1994).  Through the creation of an ecological 
model the importance of the structure-agency ontological foundation is highlighted.  This 
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preserves the theoretical importance of simultaneity, emphasized by Lefebvre, while also 
supplying a structured space of interpretation.  Utilizing the individual/environment structure 
furnishes a metaphor for the discussion of GIS terms and procedures within the parameters of 
a practical example.   
As the model is built, challenges to this form of analysis including: the Modifiable 
Areal Unit Problem (MAUP), the existence of confounding variables, and the human 
tendency to see patterns visually that may not exist are introduced (Openshaw, 1984). From 
these introductions, each problem is addressed and potential amelioration suggested1.  In 
addition, the “ecological fallacy” is defined and related to issues in macroeconomics and the 
spatial architectonics of industrial food (Susser, 1994).  The use of GIS and its tools supply 
methods for advancing beyond the limits to scientific advance constrained by methodological 
individualism.  A significant technical device available within the GIS environment that 
facilitates the investigation of alternative world views in social science is the geodatabase.   
A geodatabase is the world you create through the collection of spatial and attribute 
data in a GIS.  The geodatabase can be thought of as a model.  What separates a geodatabase 
from more traditional economic models is that “the goal of designing a geodatabase is to 
model the reality it is intended to represent” (Allen & Coffey, 2011, p. 2).  In other words, a 
geodatabase is much less restrictive in its development than, for example, a dynamic 
stochastic general equilibrium model2.  However, there is danger found in freedom.  The 
                                                             
1 The MAUP is addressed from a number of perspectives, including the creation of 
geographic units based on economic behaviors in the next chapter. 
 
2 Or for that matter the New Economic Geography (NEG) of Paul Krugman, which rather 
than taking place on the planet or physical space, is in the standard orthodox imaginary world 
of “optimizing behavior by firms and consumers, given endowments, tastes and technology, 
with all markets clearing and consistency between incomes generated and spent” 
(Bhattacharjea, 2008, p. 27).    
82 
 
analyst can quickly step into muddled theoretical territory, yet as argued by Susser, “effective 
researchers do not despair in the face of confounding and error; they guard against them and 
seek them out” (Susser, 1994, p. 829).  GIS and the development of geodatabases equip, “the 
means to do so” and deliver a framework for “imaginative research design, measurement of 
potential confounders, informed analysis, and forceful inference” (Susser, 1994, p. 829).   
  On a technical level, geodatabases offer methods for maintaining data integrity, a 
space that simplifies spatial analysis, and a method for sharing data and analysis with other 
researchers (Allen & Coffey, 2011).  As such, this technical quantitative tool supports efforts 
to develop pluralistic and interdisciplinary approaches to social science and the study of the 
“isomorphism” between our social and environmental spheres of life.  To explore these 
connections and the production of space the first iteration of the model is a socio ecological 
model of human health.  This model is established by analyzing the spatial relationships 
between neighborhoods and the occurrences of allergies in children. This model is a 
preliminary approximation of the importance of food as an input for human production, and 
the food system’s role in making those inputs  
5.2 An Analysis of Human Health and Neighborhoods to Frame the GIS Language and Begin 
the Analysis of the Production of Space 
  
 Once the problem of analysis is decided upon, the first step in geodatabase 
construction is gathering the data necessary to make the spatial layers needed to conduct 
exploratory spatial data analysis (ESDA) of the hypothesized relationships underlying the 
problem.  This methodological approach for interpreting spatial data can be defined as “a 
collection of techniques to describe and visualize spatial distributions, identify atypical 
locations or spatial outliers, discover patterns of spatial association, clusters or hot spots, and 
suggest spatial regimes or other forms of spatial heterogeneity” (Messner, S., Anselin, L., 
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Baller, R., Hawkins, D., Deane, G., & Tolnay, S., 1999, p. 425).  In this case, a geodatabase 
is needed to illuminate the relationships between human health and neighborhoods.  Data 
collected of childhood allergy occurrences and neighborhoods categorized as food deserts are 
the sources of information that begin this investigation.  The spatial relationships discovered 
in this introductory analysis direct wider ESDA of the production, distribution, and 
consumption of food in the next chapter.  In addition, this simple model starts the process of 
joining variables of importance from economics, healthcare, sociology, geography, and urban 
planning, among other disciplines.  
In order for child allergy outcomes and food deserts to be analyzed in a geodatabase 
there are data processing procedures that must be undertaken.  This data processing is 
described as the original data sets are used to build feature datasets.  Feature datasets are the 
building blocks of the geodatabase and used to create projects for analysis.  The stories that 
can be told by one’s geodatabase are outlined in the Table of Contents (TOC) of the projects 
created. The geodatabase provides an environment for bringing together a diversity of 
variables from multiple disciplines into an interactive space of investigation.  This power 
provides a gravitational force capable of pulling the architectonic divides between those 
disciplines back toward one another to solve important social and environmental problems.   
 While the above discussion of data processing and the construction of a geodatabase 
may have sounded simple, the merging of data sources into a geodatabase is not without its 
challenges.  First, the local Institutional Review Board approves the study and the use of 
pediatric outpatient clinic data from 2004-2014.  Second, like other quantitative studies, this 
study must overcome significant obstacles regarding data availability and its format.  One 
such obstacle in GIS and geodatabase development is the level of spatial aggregation the data 
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possesses (Acmoody & Goldsberry, 2010; Richardson, 2010).  In this model of space, the 
United States Department of Agriculture (USDA), at the census tract level of geography, 
provides food desert data while the allergy occurrences are collected at a point level (specific 
addresses) of geography.  How the analyst works with the polygon and point layer 
shapefiles3 is part of the artistic nature of working in a GIS.  As the geodatabase is 
constructed, both the difficulties and opportunities created by spatial aggregation of data are 
presented.  One benefit displayed in this discussion is best described using the metaphor of a 
microscope.  Patterns of interest at, for example the national level of aggregation, can be 
zoomed in for interpretation at more localized levels of geography.   
 These localized levels of geography are the spaces in which the dynamic elements of 
space can be investigated with greater detail.  Contained within each shapefile are both 
spatial and attribute data (Gorr & Kurland, 2011).  The attribute data describes what is 
occurring at the spatial location defined in the shapefile.  As an example, a food desert 
shapefile provides the spatial dimensions of the food desert, in a polygon, as well as other 
activities and social outcomes as attributes of place within those polygons.  Examples include 
attributes such as access to an automobile, health provider type, and income levels.  Attribute 
data describes the spaces under investigation through the application of spatial analysis and 
techniques such as, categorization, statistical summaries, and estimation (Allen, 2009).  The 
collection of several shapefiles can be joined to create feature datasets, which then combine 
to construct a geodatabase that defines the relationships between the collected feature 
datasets (Coffee & Allen, 2011).  Within a geodatabase a spatial construction of place is 
                                                             
3 “A shapefile .shp stores nontopological geometry and attribute information for the spatial 
feature in a data set.  The geometry for a feature is stored as a shape comprising a set of 
vector coordinates” (ESRI White Paper, 1998, p. 1).  Those vector coordinates are formatted 
as one of three shapes, points, lines or polygons.  The vector data format will be the primary 
data format in this analysis, although potential ESDA using raster data is described as well.   
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developed.  The geodatabase can then be utilized to create thematic maps, estimate 
relationships between spatial layers and attribute data, and answer other relevant research 
questions (Coffee & Allen, 2011). 
 To support the health and neighborhood geodatabase with a theoretical link to the 
production of space, a socio-ecological model is developed.  These models are becoming 
more prevalent in the public health promotion literature following calls for more socially 
minded research (Smith, 2010; Stokol, 1996).  The calls include demands to move public 
health out of laboratories and back into the social sphere (Fairchild et al., 2010).  These 
models are particularly useful for application in GIS, because they specifically allow for the 
analysis of relationships across and between different levels of social aggregation (Logan, 
Zhang, & Xu, 2010; Stokol, 1996; Susser, 1994).  In this case, the individual health outcome, 
allergy and the neighborhood environment characteristic, food desert are combined.  The 
socio ecological framework allows the relationships between individual allergies x and group 
allergies X, food deserts y and grouped food deserts Y, and their relationships at both levels 
xY and food deserts yX to all be investigated4.  A simple model of these relationships is 
displayed in Table 1, below. 
 
 
 
 
 
 
                                                             
4 Although as we will see below, analysis across levels of aggregation can be limited by 
technical issues. 
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Table 1. 
An Ecological Model 
 
An Ecological Model 
Environment Individual 
Environment XY xY 
Individual yX xy 
 
In the ecological framework each individual unit assembles into groups, these groups, 
as a collective, acquire properties “that are more than the sum of the properties of its 
individual members” (Susser, 1994, p. 825).  In this introductory examination into the 
production of space, individuals are aggregated into groups, specifically census tracts.  
Census tracts are commonly used geographical units of analysis as they are large enough 
geographic spaces to provide privacy to individuals, yet small enough to obtain an 
understanding of how individual attributes group and are dispersed through communities5.  If 
allergy diagnosis were strictly an outcome of individual behavior, then the aggregation of 
allergy outcomes would simply be the “sum of its parts”.  However, the hypothesis here, as 
with the larger concept of the production of space, is that a pattern of allergy outcomes will 
emerge and that the aggregations of the groups in census tracts and zip codes will connect 
those outcomes to particular environmental factors.  It is suggested that these factors, such as 
food deserts, cannot be explained as simply a pattern of individual choices.  This introductory 
investigation germinates the greater investigation of the production of space grown from the 
                                                             
5 Census tracts, while historically prevalent and “convenient” do suffer from several 
limitations (Richardson, 2010).  These limitations will be explored at greater detail in the 
following chapter. 
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production, distribution, and consumption of food, as allergies are increasingly connected to 
the consumption of processed foods and the lack of healthy options (Johns & Savage, 2014).  
5.5 The Data, Geodatabase Construction, and an Introduction to the ESDA of the Production 
of Space 
 
 Development of a geodatabase capable of describing the impact of food access 
limitations on health, specifically allergy outcomes, requires the conversion of attribute data 
sets into shapefiles.  The initial collection of data is sourced from the U.S. Census Bureau, 
the USDA, and Children’s Mercy Hospital (CMH).  These three data sources provide the 
foundation for the analysis.  First the Census Bureau TIGER/Line shapefiles are available 
and compatible with the ArcGIS software package.  Census tract geography was downloaded 
for the 48 continental states and the District of Columbia6 (for simplicity this will simply be 
referred to as the United States), and merged in the ArcGIS software to create a polygon 
shapefile of the United States.  This shape file is displayed in Map 1.  Second, with the 
census tract shapefile completed, the food access data needed to be added to the project.  
Food access is studied by the USDA.  The USDA provides a portion of their food desert data 
at the census tract level of geography.  This data was “joined” to the census tract data for the 
United States using the “join” geoprocessing tool in ArcGIS.  The join was completed by 
linking the data from each data set by unique identifiers.  Before adding the allergy data, an 
exploration of the food access data at the national level and lower levels of geography 
                                                             
6 Alaska and Hawaii were removed from the data analysis for convenience.   
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provides insights into the process and capabilities of ESDA.
 
Map 1. Census tracts of the continental United States from the U.S. Census Tigerline 
shapefiles.  
 
As described above the shapefile polygon geography utilized in Map 1 is the census 
tract geography. At this point a few words about this geographic form are in order.  Census 
tracts are “small geographic areas for the enumeration, tabulation, and publication of census 
data” (www.census.gov/geo/reference).  These units have populations between 2500 and 
8000 people (in the 2010 Census).  The creation and maintenance of these units are designed 
to be “as homogeneous as possible with respect to population characteristics, economic 
status, and living conditions” (www.census.gov/geo/reference).  These goals facilitate 
analysis across censuses.  Given the population characteristics of census tracts, Map 1 
provides a picture of the population distribution across the U.S.  It is clear from the size and 
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concentrated areas of census tracts where more rural versus urban areas are located.  This 
visual interpretation of Map 1 represents a first pass at ESDA as the identification of a spatial 
pattern and invites further investigation. 
Table 2. USDA Food Access and Food Desert Data 
 
Field Long Name 
CensusTract Census tract 
POP2010 Population, tract total 
Urban Urban tract 
LILATracts_1And10 Low income and low access measured at 1 and 10 miles 
LILATracts_halfAnd10 Low income and low access measured at 1/2 and 10 miles 
LILATracts_Vehicle Low income and low access using vehicle access 
LowIncomeTracts Low income tract 
lahunv1 Vehicle access, housing units without and low access at 1 mile, number 
lahunv10 Vehicle access, housing units without and low access at 10 miles, number 
lahunv10share Vehicle access, percentage of housing units without and low access at 10 miles 
lahunv1share Vehicle access, housing units without and low access at 1 mile, share 
lahunvhalf Vehicle access, housing units without and low access at 1/2 mile, number 
lahunvhalfshare Vehicle access, housing units without and low access at 1/2 mile, share 
lakids1 Low access, children age 0-17 at 1 mile, number 
lakids10 Low access, children age 0-17 at 10 miles, number 
lakids10share Low access, children age 0-17 at 10 miles, share 
lakids1share Low access, children age 0-17 at 1 mile, share 
lakidshalf Low access, children age 0-17 at 1/2 mile, number 
lakidshalfshare Low access, children age 0-17 at 1/2 mile, share 
A full list of the variables is available upon request or at www.usda.gov.  
 
As food deserts are of primary interest, Map 2 supplies a continental level display of 
food deserts.  A food desert is defined as “census tracts where a substantial number or share 
of the residents has low access to a supermarket or large grocery store” (Ver Ploeg, 2012, 
p. 4).  Access is an issue of both distance and affordability.  Thus, the census tract level 
shapefile, provided by the USDA, incorporates several different variables measuring access.  
These variables and there description are provided above in Table 2. These variables proxy 
the affordability criteria through the Low Income designations, and the distance component 
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as measures of ½  and 1 mile in urban census tracts and 10 miles in rural census tracts.  This 
distance differentiation is, itself, a fascinating indicator of the distribution of food under the 
intensive agriculture system.  The rural area, where the food is produced, is also the space 
where one must travel the greatest distance in order to purchase food and, as displayed 
below, the most reliant on fossil fuel consumption and automobiles to obtain food.  
As we look at the distribution of food deserts across the continental U.S., a weakness 
of GIS mapping becomes apparent.  The space of analysis makes the visualization of patterns 
or the differentiation between census tracts in more densely populated urban areas difficult. 
While a national level application of ESDA is challenging, the ArcGIS software has tools for 
approaching these issues from a multitude of perspectives.  One approach is to look at food 
access across the U.S. using a larger geographic unit.  The county level geography’s size 
allows for the distribution to be more clearly displayed across this large area as seen in Map 
3.  However, it is difficult to tell how aggregating the attribute data to this level of geography 
alters the patterns.  The other approach is to reduce the scale of the analysis area and increase 
the resolution of our image to analyze the finer geographic units spatial patterns.  Both of 
these techniques are applied to alleviate some of the issues associated with the MAUP 
(discussed in detail below).  
Often, it is at these smaller scales that spatial relations and patterns become more 
apparent.  This discovery should not be surprising as spatial relations, similar to time, are 
often hypothesized to follow an auto correlative processes.  Following Tobler’s First Law of 
geography, things closer in distance have greater influence; just as many economic shocks 
through time have an immediate impact and dampen as time passes (Allen, 2009; Logan et 
al., 2010).  Given the importance of proximity, the tremendous population densities observed 
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at the national level on the east coast might suggest different patterning and food relations, 
then in other less densely populated areas, such as in the Midwest. 
 
Map 2. Census Tracts displaying the distribution of 1 and 10 mile food deserts as defined by 
the USDA. 
 
This differentiation of food desert distribution is supported by findings reported by 
the USDA.  The USDA reports the percentage of households experiencing food insecurity in 
2013 by region: the Northeast at16.9% the Midwest at 17.5%, the South at 22.2%, and the 
West at 18.9% (Colemen-Jensen et al., 2014)7.  From a spatial perspective, this 
differentiation calls for further investigation.  One hypothesis that may explain these regional 
differences is that effective policy changes in food distribution in these areas are helping to 
provide increased access (Hagan & Rubin, 2013).  Several eastern cities, as an example, have 
                                                             
7 Food insecurity is the inability of a household to provide for all of its members due to a lack 
of resources.  Thus, food insecurity can occur for those not living in food deserts.   
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embraced urban agriculture and created a variety of tax policies to support the expansion of 
food access (Philadelphia is a prominent example)8.  The potential of effective policy and the 
apparent regional patterning of food access problems supply the motivation for investigating 
the existing food deserts in the Midwest, specifically Kansas City.  This exploration affords 
expanded information from which to investigate the possibility of increasing access through 
similar policies as well as to address the possibility that solutions must be more place 
contingent.   
 
                                                             
8 Several states, including Pennsylvania, Virginia, and Illinois, that have cities (Philadelphia, 
Charlottesville, and Chicago) that are highlighted in the urban food and alternative food 
networks literature (Brown, 2002; Hagan & Rubin, 2013) were all found to have statistically 
significant differences in the prevalence of food insecurity in their state populations 
(Coleman-Jensen et al., 2014).  
93 
 
Map3. County Level Geography displaying the distribution of ½ and 10 mile food deserts as 
defined by the USDA. 
 
Focusing in on Kansas and Missouri, the distribution of food deserts, at the ½ and 10-
mile distances, is displayed in Map 4 below.  Even in the middle of America’s breadbasket, 
access to healthy and affordable food is a difficulty that extends across each of these states 
inflicting both urban and rural populations.  Just as the national level of analysis is made 
difficult by geographic scale, this difficulty remains at the state level of geography.  
Fortunately, the Greater Kansas City area provides an opportunity to explore food access in 
both states, in urban and suburban areas, and the surrounding hinterlands leading out to large 
scale agricultural production and rural populations.  This analysis area is displayed in Map 5. 
Drilling down or zooming our spatial microscope in on the Greater Kansas City area 
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facilitates the analysis of patterns and spatial relationships using ESDA.  These patterns and 
relationships can then be compared at greater distances and to other geographic units, such as 
cities and municipalities.   
 
Map 4. Food Desert distribution across Kansas and Missouri at ½ and 10 miles.  
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Map 5. The Kansas City Extent is the area that is “zoomed” in on to analyze the distributions 
of food deserts and other variables.  
 
This process of zooming in and out is one of the powerful tools GIS opens up to 
social science research and the production of space.  This process provides insights into the 
changing social arrangements and behaviors that take place as human organization expands 
from individual social relations up to families, neighborhoods, communities, and society as a 
whole. Toward a similar goal, critical geography and the concept of spatial justice seeks to 
understand these relationships through the concept of “multiscaler embeddedness for worker-
, community-, and neighborhood-based activism” (Soja, 2010, p. 23).  Complementing these 
concepts, lower levels of analysis are highly conducive for understanding Lefebvre’s 
dynamic elements of space and the process of autogestion9.  Spatial practices and everyday 
life can be displayed over areal surfaces allowing observers to interpret the different 
                                                             
9 Arguments are presented in the Chapter 7 that the concepts of autogestion and Soja’s 
description of spatial justice are quite similar and together create another avenue for 
describing the importance of social relations in maintaining the survival of non-capitalist 
organizations against the countervailing forces of capitalism.   
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experiences of those living just a few miles apart.  Thus, while generalizable phenomenon 
and aggregated data are not strengths of spatial analysis, this weakness is overcome by the 
strength of this approach to display what is taking place in the social provisioning processes 
experienced by people in the spaces they occupy.   
 As stated above the analysis area highlighted in Map 5 is selected, because it provides 
the opportunity to explore a number of categorically different spaces (urban, rural, and 
suburban). Kansas City is selected based on the author’s personal experience and knowledge 
of the area.  This approach of analyzing a city with which one is most familiar finds 
precedence in Edward W. Soja’s extensive research of Los Angeles10.  A benefit of this 
research approach is the development of strong interconnections between the academic world 
and the pursuit of applied social change.  By focusing this research on Kansas City and the 
social organizations of which this researcher has become most familiar, the goal is to provide 
a point of comparison and expand upon the concept of “assertive spatial perspectives” (Soja, 
2010).   
In addition, the spatial scale defined by what is labeled the Kansas City Extent (KCE) 
was identified through an ESDA process.  A common practice in the ESDA of social 
attributes is to begin with population.  Population distribution provides a source for 
normalizing social attributes and also identifying where people are living and conducting 
their daily lives.  This, of course, is at the core of Lefebvre’s motivation for investigating 
urban areas.  As such, Maps 6 and 7 show the population distribution across Kansas and 
Missouri and the urban centers from the state level of geography and the more focused 
analysis space of the Kansas City Area, displayed by Map 5.  The KCE provides a spatial 
                                                             
10 See for example: The City: Los Angeles and Urban Theory at the End of the Twentieth 
Century (Scott & Soja, 1996) and Third Space: Journeys to Los Angeles and Other Real-and-
Imagined Places (Soja, 1996).  
97 
 
scope focused on the significantly clustered population area that includes the opportunity to 
also explore food access in two states.  
 
Map 6. Population distribution across Kansas and Missouri with the urban census tracts 
highlighted. 
 
Map 7. The Kansas City Extent population distribution. 
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 Given this more focused analysis, what are the characteristics of food access in the 
Kansas City area and how does this compare to patterns at the state level?  This process of 
moving in and out is designed to shed light on potential differences that might indicate the 
validity of theories of diffusion and eventually the quality of policy proposals.  This 
procedure contributes to the functioning of the ecological model and an understanding of the 
larger ecology of food.  Are the relationships across food deserts similar even at more global 
spatial areas, or are there differences in patterns as we scale in and out?  The mapping, 
categorization, and analysis of food access at different scales are designed to support an 
ecological analysis of food access.  This analysis should help to identify patterns that direct 
further research and discussions about the spatial processes influencing the production of 
people and their health outcomes.   
 This process of ESDA is used extensively as the analysis incorporates additional 
varibales in the next chapter.  Given our desire to understand the production of space and its 
impact on the reproduction of daily life a starting point is needed and the KCE level of 
geography in Map 5 allows for a description of food access to be developed, not only for the 
general population in the KCE, but for children ages 0-17.  Again, this basic analysis sets the 
stage for the larger geodatabase to be constructed and supports an introductory description of 
the social externalities generated by the intensive food structure. 
 To accomplish this, the maps below display food access in the KCE at the census 
tract level of geography for the 1/2 and 10 mile access and income attributes; this variable 
combined with vehicle access, and the ½ mile access for children.  These are displayed in 
order in Maps 8, 9, and 10 below, with income distribution described in Map 11.  
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Map 8. Food Deserts in the KCE ½ and 10 Mile Access and Income 
 
Map 9. Food Deserts in the KCE ½ mile access problems and no vehicle available. 
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Progressing from one map to the next, food access appears to be a greater issue on the 
Missouri side of the state line.  This finding is consistent with the distribution of income 
across the area, as displayed in Map 11, as well as the national trend that low-income areas 
experience greater levels of food access difficulty (Coleman-Jensen et al., 2014).  Given the 
apparent clustering of census tracts with food access limitations, further spatial analysis 
techniques are available to investigate whether or not the visual interpretation of clustering is 
random or part of a spatial process.  One such test for this is the Moran’s I.  The Moran’s I is 
used to determine the existence of spatial autocorrelation: specifically, “if there is an 
underlying geographic clustering of data based on both location and attribute” (Allen, 2009, 
p. 257).   
From the introductory ESDA of food access in Kansas City, the data suggests that 
access issues are not a random process.  These areas are clustered in specific spaces, notably 
the urban core of the city.  The next question to address is whether or not these visual clusters 
are non-random spatial processes?  To answer this question, the rejection of the null 
hypothesis that the pattern on the map is the result of a random process can be tested using 
the Moran’s I.  It is important to note that, “the Moran’s I function does not identify clusters 
on the map, but rather identifies whether the pattern of values across the study area tends to 
be clustered, random, or dispersed” (Allen, 2009, p. 284).  The identification of clusters is 
analyzed as a next step in ESDA.  The Moran’s I test for spatial autocorrelation is applied to 
each of the access variables to assess the likelihood that the visual patterns are not just visual 
phenomenon, as humans tend to visually interpret patterns where that do not exist (Logan et 
al., 2010).  
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Map 10. ½ mile access difficulty for children 0-18. 
 
 
Map 11. Low-income census tracts across Kansas City. 
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 The tests for spatial autocorrelation reject the hypothesis that the spatial distribution 
of the attribute data is random.  These results are displayed below in Table 3.  Thus, moving 
forward there is evidence that food access difficulties are clustered or have a tendency to be 
concentrated to particular spaces in the Kansas City area.  This suggests further investigation 
is necessary to identify those clusters and to develop hypotheses regarding the nature of the 
spatial processes generating those spaces.  This is the focus of the analysis in the next 
chapter.  
Table 3. Moran’s I Tests for Spatial Autocorrelation 
 
  
Contiguity Weights 
Moran's I statistic 
Psuedo P-
value* 
Random, 
Clustered, 
or 
dispersed 
Food Access Variables Rook(1) Queen(1)  
Income and Access 1 and 10 State Level 0.334 0.323 0.001 Clustered 
Income and Access 1/2 and 10 State Level 0.2 0.192 0.001 Clustered 
Kansas City Extent Low Access Low Income 1/2 0.473 0.461 0.001 Clustered 
Kansas City Extent Low Access Kids 1/2 0.319 0.289 0.001 Clustered 
Kansas City Extent Low Access No Vehicle 1 Mile 0.395 0.396 0.001 Clustered 
*Psuedo P-values developed from 999 permutations.  
 
The next step in the development of the geodatabase is to construct shapefiles 
containing the allergy attribute data.  Similar to the food access data, the allergy data from 
CMH did not contain spatial reference data.  In order to investigate these outcomes spatially, 
the address data contained within the patient records needs to be geocoded, a geoprocessing 
tool for creating spatial reference data.  This process of geocoding can be conducted using a 
wide variety of methods (Gorr & Kurland, 2011).  However, a significant limitation is that 
the method utilized is contingent upon the availability of shapefiles to be used as the source 
data for address locator files.  In this case, an initial geocoding of the patient addresses is 
applied at the zip code level of geography, because the zip code geography is publically 
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available, through the Census Tiger Files Database, and the zip codes were included within 
the patients’ records.  This process successfully located over 97% of the records to a specific 
zip code in the region11.  As the analysis progresses, these records are geocoded to specific 
parcels in the Kansas City, MO portion of the KCE.  In the next chapter, the parcel level of 
geography plays an important role in addressing a number of the confounding variables that 
may be hypothesized as influencing the relationships discussed in this chapter’s analysis.  
Analysis at lower levels of geography is part of drilling down or focusing our microscope to 
visualize the behavior and distribution of the economic and health activities.   
First, visual inspection of the allergy outcomes at the zip code level of geography 
contributes to our understanding of the MAUP and other data access difficulties often 
associated with GIS analysis of social attributes.  These data are provided below in Map 12.  
As expected, the patient outcomes circle the Kansas City area and are concentrated closer to 
the central city.  Thus, the allergy outcome data provide an opportunity to analyze the 
relationship between the trends of increasing childhood allergy outcomes and food access 
difficulties.  Map 13 is a closer look at the distribution of allergy patients from the zip code 
level. 
                                                             
11 The locator program matches based on three basic criteria, spelling, match and accuracy.  
The unmatched zip codes  where either data entry errors or addresses that were out of state 
and not removed through the initial query process restricting the analysis to Kansas and 
Missouri.  
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Map 12. Distribution of CMH Childhood Food Allergy outcomes.  
 
 
Map 13. Distribution of CMH Childhood Food Allergy outcomes around the Kansas City 
Area. 
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The higher concentrations of food allergy outcomes appear to be clustering in three 
areas: Kansas City, Kansas, South Johnson County, and the Eastside Neighborhoods of 
Kansas City, Missouri.  These patterns correspond closely to those patterns displayed in the 
food access maps. In Map 14 the zip code allergy totals are overlaid with the distribution of 
food access difficulties at the ½ mile range in the census tract geography.  In this map the 
smaller census tract outlines remain visible, and the total number of allergy outcomes in the 
corresponding zip code areas allow for visual inspection of the relationship between the two 
sets of spatial patterning.  Visual inspection of the data suggests the two variables share a 
spatial relation.  However, further more technical ESDA and estimation techniques are 
necessary to confirm such a hypothesis. 
One difficulty that must be overcome to test this hypothesis is the differing spatial 
units.  If a bivariate analysis of food access and allergy is to be conducted they must be 
aggregated to the same level of spatial geography.  This is a common issue in undertaking 
ESDA.  In order to match the allergy data to the food access level of geography, unique 
identifiers for the census tract must be connected to the patient outcomes or the outcomes 
must be geocoded to a level of geography below the census tract and aggregated up through 
the process of a spatial join.  The latter of these tasks is undertaken; however, as mentioned 
above the parcel level geography is only available for the Kansas City, MO region of the 
analysis area12. The parcel level geocoding of the allergy outcomes allow those records to be 
aggregated to census tract level of geography.  Once both of these attributes are in the same 
spatial geography, bivariate relationships can be estimated.     
                                                             
12 Parcel geographies are powerful tools that are usually only available if a municipality or 
city is willing to share this data.  Fortunately, the strong relationship between the City of 
Kansas City MO. and the Center for Economic Information make this parcel level of 
investigation possible.  
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Map 14. Visual presentation of Childhood Allergy Outcomes and Food Access difficulty. 
 
 Before moving to this analysis a few words about the geographic units, such as zip 
codes and census tracts is necessary.  The central issue is what is known as the modifiable 
areal unit problem (MAUP).  MAUP is “a problem arising from the imposition of artificial 
units of spatial reporting on continuous geographical phenomena resulting in the generation 
of artificial spatial patterns” (Briant, Combes, & Lafourcade, 2010; Heywood, Cornelieus, & 
Carver, 1988).  Simply, the MAUP arises when boundaries are placed around spatial data 
points in a way that manipulates the distribution to display patterns that are exaggerated or do 
not exists (Briant et al., 2010).  A common practice of this type of boundary manipulation is 
found in the drawing of voting districts (Soja, 2010).   
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 The difficulty created by the MAUP is partially a problem generated by the power of 
GIS software to zoom in and out.  As mentioned above, national patterns of allergies or food 
access might change dramatically as lower levels of aggregation or scale are investigated.  
Additionally, if the units or boundaries being used are manipulated, such as gerrymandering, 
misinterpretation of patterns can take place (Briant et al., 2010). Fortunately, while both 
these problems are an outcome of the power of GIS, taking a comprehensive and thorough 
approach to boundaries can alleviate them both.  One of the goals of undertaking a deeper 
investigation of boundaries is the potential utilization of the ecological framework.  As 
boundaries and scales change, it can be hypothesized that movements are being made 
between and among groups at these various scales and grouping schemes can be visualized 
and to some extent estimated.   
 Having the health data at the parcel level of geography eases some of the difficulties 
created by the MAUP, because investigations of the patterns can be conducted at multiple 
geographic units greater in size.  It does not eliminate the issue, however, as even parcels are 
themselves administratively created boundaries.  In order to prevent issues related to the 
MAUP, the analysis needs to extend beyond geographies created by administrators.  While 
this is a difficult problem to overcome, techniques do exist for achieving this goal.  The first 
and most common approach is to create grids of uniform scales and join the attribute data to 
those new geographies creating a new shapefile.  This is the technique applied by the USDA 
to generate the distance data from supermarkets and to aggregate their findings the census 
tract level of geography.  A second more complicated technique is to create spatial units 
based on social or economic behavior.  This is the approach used in the physical sciences.  
Weather does not administrate boundaries, but we can visualize and map the distribution of 
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sunny days based on that weather attribute.  Both of these approaches are undertaken in the 
following chapter.   
 Returning to the question regarding allergy and food access, using the census track 
geography for each unit supplies the analysis with the opportunity to interpret whether or not 
further exploratory investigation is necessary.  Should additional geographic units be created 
or is an exploration of potential confounding variables needed at lower levels of aggregation.  
Testing the hypothesis that the visual patterning of allergy and access random, diffused, or 
clustered is conducted using the bivariate version of the Local Moran’s I or LISA.  The LISA 
tests for access and allergy of children was found to positive at 0.179 and to be significant 
based on a distribution created by randomizing the process through 499 permutations.  
 This value for the LISA supports our visual interpretation that the two variables do 
appear to be clustering in a non-random pattern.  With this information, and the non-random 
patterning of the two variables individually ESDA prompts the investigation to dig deeper 
and to explore more of the relationships that link the distribution of food to human health and 
the production of not only place, but also the people that inhabit those spaces.  This deeper 
ESDA is the focus of the next chapter.   
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CHAPTER 6 
A COMPARATIVE SPATIAL EXAMINATION OF FOOD’S 
CIRCUITS OF MONEY CAPITAL 
6.1 Introduction 
In the previous chapter, a relationship between the development of food allergies in 
children ages 0-18 and food access was investigated using exploratory spatial data analysis.  
This exploration of the data suggests that further spatial analysis is needed to understand the 
relationship between food allergies and food access.  This relationship is important to 
consider as this is a strong example of how the production of space is an important factor in 
the production of people.  In this chapter, the exploration of this relationship is conducted 
through a comparison of spaces produced by intensive agriculture and alternative activities, 
such as urban agriculture and community-supported agriculture.  The comparative analysis is 
guided by and examination of alternative geographic units of analysis grounded by the 
Marxian circuit of money capital.  This comparison supports two objectives.  First, does size 
matter?  Is the size of these geographic units related to the generation of positive or negative 
social and environmental externalities?  Second, does proximity alter social relations, and are 
these changes identifiable in a geographic context?   
To address the second of the inquiries, the modifiable area unit problem (MAUP) is 
explored not as an obstacle to meaningful statistical analysis, but as a potential resource for 
understanding the dynamics of the production of space.  Building on the findings of Briant  
et al. (2010) and Neilson and Hennerdal (2014), this investigation of economic behaviors at 
multiple scales and aggregation is confined to a much smaller geographical area surrounding 
Kansas City.  Using tests for spatial autocorrelation, visual inspection, and network analysis, 
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alternative geographies are suggested to describe food access surfaces. These alternative 
geographies developing form spatial processes generate roadmaps to deeper analysis and data 
gathering activities.  The breakdown of spatial relations as aggregation and scale changes is 
argued to be an invitation to investigate differences that exist at those various spatial 
distances.  This is in contrast to the MAUP’s hindrance of the applications of structural 
models and difficulties created by parameter drift.  “Parameters” should drift.  The social 
relations underlying the production of place are different.   
 As such, if the clustering breaks down, it can be hypothesized that we are moving into 
a new place.  The size and distance of social mobility and interactions are different, spatiality 
and place-change.  From an ecological perspective, the ecology has changed.  Clusters of 
food access problems, allergies, vacant homes, liquor stores, closed school buildings, all 
occurring in the same space should indicate the need to develop theories about these clusters 
and why such places are being produced and reproduced.  Rather than imposing a model on 
space and estimating a theoretical relationship, this spatial approach allows the data to guide 
the development of our theory and hence policy.  For example, spatial theory of productivity 
based on wages is misguided by a reliance on a theoretical model.   The alternative approach 
proposed here relieves these problems of model specification plaguing econometrics and 
follows a path similar to that of grounded theory. 
As the attempt is made to apply a mixed methods approach, it is important to remain 
cognizant of the meta-theory driving the different disciplinary perspectives (Downward & 
Mearman, 2007).  In this case we are utilizing the tools of GIS to describe the social 
processes driving two food systems.  The model structuring these descriptions is the Marxian 
circuit of money capital. Following Harvey (2001), a difficulty arises as the capitalist system 
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influences social relations in order to reproduce itself.  Thus, do we maintain connection 
between our spatial units and the “totality” that is capitalism?   The answer is hopefully, no.  
The social relationships and institutional developments germinating and spreading through 
alternative food networks are argued to be countervailing forces of autogestion.  These 
processes are argued to illuminate a system that is possible beyond capitalism.  The seeds of 
change must be of a different character than the existing system in order for change to 
emerge. What better place for us to hypothesize about the next system than beginning with 
the fundamental needs for human production and reproduction, the food we eat?   
6.2 Intensive Agriculture M – C … P… C’ – M’  
 The production, distribution and consumption of food are big businesses in the United 
States and internationally.  According to the USDA, agricultural production accounted for 
$775.8 billion of U.S. GDP in 20121.  The size and scope of the circuit of money capital that 
describes this process is global and presents many difficulties for quantifying spatial scale.  
To provide a visual interpretation of scale, Map 14 represents an approximation of the final 
stage of the circuit from the production process P through the final stage, sale C’ – M’.  This 
approximation is generated using a buffer of 1500 miles around the primary food distribution 
center, Associated Wholesale Grocers, for the Kansas City metropolitan statistical area 
(MSA).  The distance, of 1500 miles, is supported by estimates of food’s travels from 
production to the consumer in the United States.  While these distances vary across products, 
travel averages approximately 1500 miles2.  Examples of food travel are illustrated in Table 
                                                             
1 http://www.ers.usda.gov/data-products/ag-and-food-statistics-charting-the-essentials/ag-
and-food-sectors-and-the-economy.aspx  
 
2 The Leopold Center for Sustainable Agriculture estimates distance using a weighted 
average of source distance, “this single distance figure combines information of distances 
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4.  From the circuit of money capital perspective, this estimation only represents half of the 
circuit, as the1500 mile estimate does not include the purchase stage M - C. The spatial 
separation between purchase and production is difficult to identify and represent spatially, 
but Table 5 provides a list of the headquarter locations of the 10 largest food processors in 
the United States3. This list displays that the locations where the purchase (investment) 
decisions are likely to be taking place are not the locations where production is taking place.  
 
Map 15. 1500 Mile Food Travel Buffer 
                                                                                                                                                                                             
from production source to the consumption or purchase endpoint” https://attra.ncat.org/attra-
pub/viewhtml.php?id=281.  
 
3 Data collected from http://www.foodprocessing.com/top100/top-100-2014/.  
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 Rather than being in the cities listed below in Table 5, the spaces of food production 
are distributed across the United States, and can be identified using land use codes4 in Map 
16. This concentration of agriculture in the Midwestern and Southern states present the 
spaces dominated by monoculture production in the intensive agriculture sector.  As such, 
these spaces are being altered by the heavy reliance on fertilizers, pesticides and fossil fuel 
production techniques, which dominate intensive agricultural production. In maps 17, 18 and 
19, agricultural land use, the areas of high concentrations of fertilizer use, and the impact that 
nitrates are having on the ground water are displayed.  Through the overlay of agriculture’s 
sites of intensive production and the distribution of nitrates into the water system and out to 
the Gulf of Mexico, visual evidence supports earlier claims that agricultural runoff is a 
contributor to eutrophication and hypoxia.  These production techniques are generating a 
negative metamorphosis to the soil and water systems diminishing the human metabolic 
relationship to the earth.  In Marx’s words, “all progress in capitalistic agriculture is a 
progress in the art of not only robbing the labourer, but of robbing the soil; a progress in 
increasing the fertility of the soil for a given time, is a progress towards ruining the lasting 
sources of fertility” (Marx, 2011, p. 555)5.   
 
 
 
 
 
 
 
 
 
 
                                                             
4 The USGS uses Anderson Level II use codes.  The data presented in map 2 is raster data 
aggregated into a vector data set to produce the shapefile.   
5 “Just $.16 of every dollar spent on food in 2011 went back to the farm; in 1975 it was $.40” 
USDA ERS (2013). 
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Table 4 Average Distance by Truck to Chicago Terminal Markets 
 
Food Distance # of States 
Supplying 
the Item 
% Total 
from Mexico 
Grapes 2143 
miles 
1 7 
Broccoli 2095 
miles 
3 3 
Asparagus 1671 
miles 
5 37 
Apples 1555 
miles 
8 0 
Sweet Corn 813 miles 16 7 
Squash 781 miles 12 43 
Pumpkins 233 miles 5 0 
Source: Leopold Center for Sustainable Agriculture 
 
 
 
Table 5 Top 10 Food Processors 
 
Rank Company Address City State 2013 Sales 
1 PepsiCo Inc 700 Anderson Hill 
Road 
Purchase NY 37806 
2 Tyson Foods Inc 2200 Don Tyson 
Parkway 
Springdale AR 32999 
3 Nestle 800 N Brand Blvd Glendale CA 27300 
4 JBS USA 1770 Promontory 
Circle 
Greely CO 22140 
5 Coca-Cola Co One Coca-Cola Plaza  Atlanta GA 21600 
6 Anheuser-Busch 
InBev 
One Busch Place St. Louis MO 16023 
7 Kraft Foods Inc Three Lakes Drive Northfield IL 14346 
8 Smithfield Foods 200 Commerce St Smithfield VA 12531 
9 General Mills Inc One General Mills 
Blvd 
Minneapoli
s 
MN 12524 
10 ConAgra Foods Inc One ConAgra Drive Omaha NE 11511 
Source: http://www.foodprocessing.com/top100/top-100-2014/. All Sales in Millions of U.S. dollars. 
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Map 16. United States Land Use  
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Map 17. Agricultural Land Use  
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Map 18. Fertilizer Utilization 
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Map 19. Nitrates and Groundwater – Hypoxia and Eutrophication 
  
This mass production system is energized by debt financing and fossil fuel 
technologies.  The animation of combines and industrial farming equipment along with the 
oil based herbicides and pesticides needed to produce food and control insect populations are 
often only available through debt financing in “value-chain agriculture” (McMichael, 2013).  
The use of debt and other financial instruments is an expanding phenomenon in agriculture, 
and “financial investments fuel activities that often result in negative social and 
environmental effects on a global scale” (Clapp, 2014, p. 5, italics added).  The 
financialization of the purchase stage increases production’s reliance on fossil fuel energy 
and creates greater physical and social distance between production and final consumption.  
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The combination of financialization and debt are stressing both the social and 
environmental stability of the food system6.  The expanding debt of U.S. farmers and the 
increased prevalence of financial instruments in agriculture obfuscates ownership and 
complicates the identification of control and responsibility for the production system (Clapp, 
2014).  Increasing their debt loads, farmers have become more vulnerable to financial shocks 
(Briggeman, 2010).  The loss of farmland due to financial instability is concentrating farm 
ownership.  This is reflected by the increase in farm size.  Farms have grown from just over 
200 acres in 1945 to more than double that size in 2012.7 The concentration of farm 
ownership and the expansion of farm size are likely to continue, as the Federal Reserve finds 
that both young operators of farms and livestock producers are particularly exposed to risks 
associated with income and interest rates (Briggeman, 2010). The concentration of farm 
ownership moving increasingly towards financial instruments and corporate allocation is 
making the spatial identification of the initial M more challenging.   
In contrast, the purchase stage of the intensive agriculture food system is easier to 
identify. The USDA provides a national level analysis of the distribution of final goods 
through its food desert analysis.  The increasing prevalence and extent of food deserts across 
the United States is a social cost not being priced by the market.  In addition, difficult food 
access is becoming the subject matter for investigations into human health and chronic 
disease prevalence.  In Chapter 5, a focused analysis of food’s distribution was provided for 
the Kansas City area.   Using spatial analysis, a connection between the lack of food access 
                                                             
6 “Farmers have significantly increased their debt levels in recent years.  Since 2004, real 
farm debt has risen nearly 5 percent annually, the fastest increase since the prelude to the 
1980s farm debt crisis.  Today’s rising debt raises questions about whether U.S. farm 
operations will face financial stress in the future” (Briggeman, 2010, p. 1).   
 
7 USDA Economic Research Service, Farm Income and Wealth Statistics.  
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and food allergies in children was estimated and the visual clusters of outcomes where found 
to be non-random spatial patterns.  This relationship lends support to the hypothesis that size 
does matter.  The forces that are expanding the circuit of money capital in the intensive food 
sector are generating negative social and environmental externalities at multiple levels of 
geography.  Toxic water, desertification, stress and default created by debt, and food deserts 
all appear to be closely related to the capital relations driving the intensive food system to 
expand. 
6.3 Community Supported Agriculture M – C… P… C’ – M’ 
 If the intensive food system is to blame for these environmental externalities and 
limits to healthy food access, then Lefebvre’s theory of the production of space suggests that 
countervailing forces through autogestion will emerge to address these food-related 
problems.  In this case, community supported agriculture (CSA) and urban agriculture (UA) 
represent forces of autogestion located in both farming and urban communities.  In these 
spaces, cooperative efforts to address the social and environmental imbalances created by the 
intensive agriculture food system are taking place.  Are these spaces and the circuits of 
money capital that complete them different than what is being generated in intensive 
agriculture?  Are these food movements taking place in the spaces that are being neglected 
by intensive agriculture?  The spatial comparison of these alternative food systems suggests 
that both of these questions can be answered in the affirmative. 
 CSA is a method for farmers to know their consumers and for their consumers to 
know where and how their food is being produced.  This transparency in the food production 
system is starkly different than what is seen in the mass production process.  In addition, the 
need for these groups to interact is a natural force that brings them closer together.  People 
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are demanding more knowledge about what goes into their food and where it comes from 
(Hirschberg, 2013).  Because of these trends, local foods are increasingly in demand (Low et 
al., 2015).  To help support this growing desire to know where and how food is produced, 
social enterprises are emerging to fill the gap left by the market and state enterprises.  As an 
example, the Kansas City Food Circle is a non-profit organization that “promotes the 
development of a community food system that will nourish the present generation while 
empowering future generations to nourish themselves.”8    In promoting this goal, the Food 
Circle works to educate consumers, increase the demand for local foods, and help family 
farmers to earn a fair living and maintain their land.   
 Through the organization of family farms and markets in the area, the Food Circle 
helps to create a market for local foods and accomplish its stated goals.  The Food Circle 
defines local as the space included within 120 miles of Kansas City.  Within this 120-mile 
buffer, farmers provide a diverse range of products to the consumer.  These goods qualify as 
organic and free range,9 and include: fruits and vegetables, beef, pork and poultry products, 
diary, honey, and personal hygiene and cleaning products.  This wide variety of goods is 
distributed through a collection of CSA arrangements as well as through farmer’s markets 
located inside the city to provide more direct farmer to consumer interaction.  The spatial 
display of production consumption and distribution is provided below in Map 20.   
                                                             
8 From The Kansas City Food Circle 2014 Directory.  
 
9 As defined in the Kansas City Food Circle Directory:  
Organic – a form of agriculture that relies on techniques, such as crop rotation, green manure, 
& compost, to build soil fertility biologically, and strictly limits the use of manufactured 
fertilizers, synthetic pesticides, artificial growth regulators, antibiotics, food additives, 
GMOs, or human sewage sludge. 
Free Range – a system of animal husbandry designed to provide a healthy environment suited 
to the natural behavioral needs of farm animals.   
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This map is quite a contrast in scale to the intensive agriculture buffer displayed in 
Map 15.  The contrast in scale is amplified by the fact that the CSA buffer is an 
approximation not only of the movement form producer to the consumer, but also the initial 
M is included as consumers are principal investors in the CSA production process.  As was 
hypothesized in Chapter 3, the visual display and spatial interpretation of the circuit supports 
the earlier claim that the “opposite metamorphosis” is related to the energy used for 
production.  In the case of CSA, the primary debt relationship guiding production inputs is 
between producer and consumer.  This relationship promotes the use of non-fossil fuel 
energies in production and also reduces the fossil fuel and complexity of financial assets 
needed to initiate production.  The selection of a different social relation to finance 
production generates a much different environmental relationship aimed at increasing the 
metabolic capacity for food production.  This, in effect, makes the surplus (from the 
investor’s perspective) generated through the circuit the expansion of food output generated 
by an improved metabolism between labor and land in the production process, rather than the 
exploitative relationship dominating intensive agriculture.   
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Map 20. The Kansas City Food Circle  
   
 Is this enhanced metabolism related to the smaller scale and closer proximity of the 
stages of the circuit?  And are the metamorphic changes to the land, farmer, and consumers 
as described in chapter 3 also taking place?  One source for interpreting the different bio-
socio relationships is the Food Circle’s pledge.  This pledge is used to engender trust between 
the producer and consumer and to insure that all of the producers are adhering to the mission 
and values outlined by the Food Circle.  Among other matters, the pledge requires that 
farmers: “enhance the health of the land [they] farm, encourage the presence of animals that 
prey on insects, never use genetically engineered seeds, use potable water to wash produce, 
provide living conditions that will support normal behavior and social interactions for each 
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species on [the] farm, and never use commercial feed or conventional herbicides and/or 
synthetic fertilizers” (KC Food Circle Directory, 2014, pp. 6-7).  Each of the pledge’s 
promises directly relates to negative externalities taking place in the intensive food 
production system.  Healthier, more diverse soil, ecosystems, and farmers are among the 
metamorphic goals achieved by these behaviors.  If each of these techniques of food 
production is healthier to all involved in production – a positive metamorphic process - then 
will the consumers of these products also be healthier, extending the positive metabolic 
changes to new spaces?  At this point, this question can only be indirectly answered as a diet 
consisting of foods produced through the CSA system suggests a reduction in the 
consumption of foods produced through the intensive production system, which appears to be 
generating chronic disease in children.   
 While the pledge outlines the behaviors desired within a CSA arrangement, the 
adherence to these principles is an internal process of monitoring and enforcement.  One 
method of communicating between the consumers and producers is the open access that 
many farms provide.  These are not only spaces of production of food, but are often 
classrooms where the consumer can spend a day learning about the ecosystems created on the 
farm and how the pledge commitments are achieved.  This positive social externality is 
explored in greater detail in the policy proposal section.   
As discussed above CSA farming faces difficult income constraints that often lead to 
self-exploitation.  To alleviate this difficulty, farmers and their families work in other sectors 
of the economy to maintain their livelihood.  Because a great deal of the production is labor 
intensive, this makes for extraordinary hours on the farm.  As such, the policy proposal 
suggests expanding labor on the farm through alternative social relations.  In exploring the 
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possibilities for expanding the CSA social relationship, an important cooperative component 
will be the existence and maintenance of a strong and vibrant urban agriculture sector. 
6.4 Urban Agriculture M – C… P… C’ – M’  
 Given the decreased spatial scale of CSA and the reasonable claims of positive 
externalities at each of the stages of the circuit, additional comparisons to the role of scale 
can be achieved by drilling down to the urban agriculture circuit.  While it is not necessarily 
the case that CSA and UA are mutually exclusive, as for example the CSA farms Gibbs Farm 
and Kansas City Community Gardens each extend labor and expertise to new UA sites, UA 
in Kansas City is a growing enterprise type and is conducted on a much smaller scale than 
CSA.  Of interest are the spaces these small-scale urban farms are occupying and if these 
food-raising operations are budding in areas of the city where food access is difficult.   
If in fact the patterning of urban farms is taking place in such spaces, then this 
suggests that these are social enterprises developing as a process of autogestion.   To 
investigate this question, the standard measures of food deserts are examined and an 
alternative approach suggested.  From an analysis of both measures, a visual inspection of 
their relationship to the spaces of urban agriculture is conducted.  This visual inspection 
suggests that clustering of urban farms is a pattern driven by a non-random spatial process.  
This is tested using the Moran’s I test for spatial autocorrelation.  These tests are conducted 
in the penultimate section and provide an opportunity to examine the MAUP in greater detail.  
Results from these tests yield results that are applied in Chapter 7 as tools for identifying new 
Urban Agriculture Zones (UAZ) to support policies for the production of space.  
 In the discussion of food deserts, it is generally accepted that the aggregation of food 
access to the census tract level of geography is likely to underestimate the true difficulty of 
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food access in many urban spaces (Ver Ploeg et al., 2012).  This is because access is not 
simply a matter of geographic distance, but one of social distance as well.  The ‘spatiality’ of 
a neighborhood would include details such as a lack of sidewalks, high levels of violence, 
and the stress associated with walking or traveling in a neighborhood with insufficient 
lighting at night (Soja, 2010).  All of these factors potentially limit food access.  In order to 
develop a more detailed appreciation for the terrain of food access, the street geography is 
utilized to develop one half and one-mile centerline networks to better understand the 
spatiality of distance.   This level of detail is particularly important for understanding the 
level of access for children, as automobile travel may not be available to obtain food during 
several hours of the day when parents and guardians are working. 
  To create the food deserts below at one half and one mile distances from 
supermarkets stocking healthy foods, such as fresh produce, a data set of 2010 KC food 
retailers from the City of Kansas City’s Information Technologies office is used to generate 
network spaces related to actual street travel10.  Those results are below in Map 21.  From the 
map, it can be seen that, like the United States in general, the city is in fact battling serious 
access issues.  The retail stores that are highlighted are either closed or are not recognized by 
their community as being a resource for healthy foods.  Below in Figure 2 is a photo taken 
from Google Maps of Royal Foods (also from 2010). 
                                                             
10 Also displayed in this map is an outline of the Historic East Neighborhood Coalition 
(HENC).  This non-profit organization will be emphasized in the next chapter as a source of 
autogestion. 
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Map 21. Network Food Deserts in Kansas City Missouri 
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Figure 2. Royal Foods 
Source: Google Maps 
 
 What Map 21 displays is that food access in Kansas City is a real hardship for many 
people, and is an even greater problem than is presented by the census track food deserts 
displayed in Chapter 5.  As a reaction to this shortage of healthy food options, it is displayed 
in Map 22 that the spaces of UA clustering are taking place in the central city and in other 
spaces impacted by food access issues.  The data for urban farms comes from Kansas City 
Community Gardens (KCCG), which is an active facilitator of urban agriculture. KCCG 
provides expertise from master gardeners in classes and on the site to help build and maintain 
gardens throughout the KC MSA.  One of details in Map 22 is the categorization of urban 
farm.  These classifications include rent a plot, school yard gardens and community partner 
gardens.  Each of these UA farming spaces are being built to address access issues and 
promote positive social externalities.   
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Map 22. Urban farm types 
 
Another aspect of the spatiality of access is education. The prevalence of schoolyard 
gardens corresponds to both the geographic issues of access, and the knowledge and 
understanding required for consuming healthy foods. The unwrapping, so to speak, of fruits 
and vegetables is significantly more complicated than the opening of a bag of chips.  The 
dual process of educating children about where food comes from and how it can be prepared 
is a substantial contribution to the accessibility of healthy foods.  These efforts are, however, 
increasingly difficult to maintain due to the changing organization of the education system.  
In Map 23 the school closings taking place across Kansas City, Missouri are displayed.  The 
concentration of these closures is taking place in areas highly impacted by food access. An 
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unfortunate reality for low-income households is that the school is often the largest provider 
of food for their child. Closed school buildings are discussed further in Chapter 7 as a 
component of the production of place policies. 
 
Map 23 2010 School Closing in Kansas City, Missouri 
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 Furthering an analysis of access, housing conditions survey data collected in 2010 
helps to understand the spatiality of access based on details about infrastructure and 
sidewalks.11  While the extent of the 2010 survey covers only a small portion of the overall 
KC MSA, the neighborhoods covered are almost exclusively located within the centerline 
network food deserts completed.  From the visual distribution of generally substandard 
infrastructure, and a lack of sidewalks in Maps 24, 25, it is reasonable to assume that these 
socioeconomic factors are making access more difficult in many places throughout the metro.  
This presentation lends support to the claims that the USDA is underestimating the access 
problem with its standardized food desert measures.   
                                                             
11 An explanation of the housing conditions survey completed by UMKC’s Center for 
Economic Information is provided in the appendix.   
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Map 24. Sidewalks Standard and Substandard 
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Map 25. Sidewalk Housing Conditions Ratings  
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 Given the analysis above, access and the emergence of the production of food appear 
to be closely related.  The spaces of production are found in areas of need and often in close 
proximity to one another.  Furthermore, the distribution of UA is typically found to be for 
household consumption or sold at small markets in the neighborhood.  Thus the circuit is 
taking place in very small spaces.  In some cases excess production coming from Kansas 
City’s urban farms is donated to Harvesters and other area food pantries, but most of the 
consumption is localized.   
Through this local production, the metabolism of the neighborhood is changing.  The 
activation of dormant vacant land as well as individuals out of work or under employed is 
creating new production of a needed good.  Urban agriculture is more than simply food 
production in these neighborhoods.  Garden spaces have become a place of community, 
where people can share their concerns and hopes with one another about how they would like 
to improve their neighborhoods.  These spaces are places of change.  Hence, an emphasis is 
placed on the social relations being developed, as ownership of production is seen not as a 
privately controlled process, but a group activity.  Continued support of this process of 
autogestion requires an alternative approach to policy.  To provide quantitative support for 
the policies that follow in Chapter 7, the next section analyzes the spatial distribution of food 
production and food allergies in greater detail.   
6.5 Spatial Clusters and the Identification of Place  
 Before examining the quantitative data regarding the spatial clustering of the food 
related activities, a review and more thorough explanation of autogestion is provided.  This is 
done to emphasize the importance of geographic space, more specifically, spatiality in 
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facilitating social relations, and to lay the groundwork for Chapter 7’s discussion of money 
and policy.   
 A return to Lefebvre’s own spatial questions regarding autogestion is fruitful starting 
point: “where are they situated? In universities, with students? In the rural life of the regions 
located to the south of the Loire? In the urban housing projects? In the public sector of the 
economy” (Lefebvre , 2009e, p. 145).  From this enquiry, he arrives at a general conclusion.  
Autogestion emerges in the ‘weak points’ of a society, or the ‘lacunae’ (Lefebvre , 2009e, p. 
145).  It is in these spaces between the strong points of a capitalist society that “initiatives 
and social forces act on and intervene… occupying and transforming into ‘something other’ 
than what has a stable existence” (Lefebvre , 2009e, p. 144).   
 In the above analysis the lacunae of Kansas City are these spaces, lacking in not only 
access to food but also a general depletion of commercial and state activity in general. To 
analyze previous movements of autogestion, Lefebvre describes the Paris Commune of 1871 
emphasizing the segregation of working people and the gentrification of neighborhoods.  The 
decomposition of the central city generated the foundation for an uprising and a brief period 
of radical social change.  There are certainly parallels to be drawn between Haussmann’s 
boulevards and JC Nichols homogeneous suburbs.  The extreme segregation of Kansas City 
is one of many negative outcomes associated with a long process of “race, real estate, and 
uneven development” (Gotham, 2002) in the city. This segregation is not simply a matter of 
skin color, but is a general segregation of resources and means of producing and reproducing 
livelihoods, which oscillate around a bare level subsistence.   
 Lefebvre argues, in a similar vein to Marx’s presentation of metabolism, that the 
concept of weak points or the lacunae in general are a result that can be linked to the 
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ideology of growth. In the race to produce commodities and grow the market, there is a loss.  
This loss is in the form of the metamorphic transformations of humans and natural resources 
as their development is sacrificed for increased production.  This loss of development, in 
Lefebvre’s words is the “qualitative stagnation of practice and social relations” (Lefebvre, 
2009e, p. 149).  Autogestion is a social process of reclaiming value in use over value in 
exchange, and thus regenerating the ability of labor to retard and eventually eliminate 
alienation12.  The recognition of the alternative value system, emerging in autogestion sheds 
some light on the problems associated with identifying and quantifying surplus value in the 
social enterprise sector and specifically alternative food networks.   
 Food deserts are the modern lacunae, and from these spaces creative solutions to food 
access are emerging in the form of community-supported agriculture and urban farms.  This 
makes the identification of where these activities are take place critical.  Lefebvre states that: 
Autogestion must be studied in two different ways: as a means of struggle, which 
clears the way; and as a means for the reorganization of society, which transforms it 
from bottom to top, from everyday life to the state. (Lefebvre , 2009e, p. 149) 
 
It has been argued above that the movement of Lefebvre’s the production of space into the 
world of GIS is a meaningful exercise.  It is in the identification of social change in action, 
and the clustering of alternative economic behaviors that the “something other” can become 
something more, from the bottom up.  The joining of the labor and land-intensive efforts to 
transform neighborhoods with the technological tools of GIS can be used to reinforce the 
positive developments that are taking effect as people come together to produce space and 
place.   
                                                             
12 This is both in terms of the ontological commitment separating the part form the whole and 
the Marxian use of the term.  
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 GIS and the combination of mapping social activity and spatial analysis offer an 
opportunity to present areas of struggle and describe how those struggles are being overcome 
in communities.  By identifying areas of struggle and recognizing the efforts of community 
to change through the tools of GIS, the social narrative of their neighborhoods is equipped 
with a new medium of communication.  GIS is a tool capable of communicating needs and 
solutions designed to support an improved everyday life.  This grassroots approach contrasts 
with top-down strategies supported by the ideology and meta-theoretical foundations of the 
market, which conventionalize countervailing efforts for change (Pratt, 2009).  The 
affirmation of autogestion should lend support to alternative processes and allow them to 
continue to mature.  Support from beyond the spatiality of autogestion needs to be grounded 
by the same meta-theoretical foundations as the grassroots programs that they support.   
 Before outlining a GIS policy proposal for food system change, two significant 
obstacles to utilizing GIS must be addressed.  First, the private property rights protecting a 
great deal of data create an artificial shortage of spatial data publically available at the lowest 
levels of geography.  This issue is discussed as a component of the policy proposals in 
Chapter 7.  The second obstacle is the previously discussed modifiable areal unit problem 
(MAUP).  In an effort to overcome this issue, this analysis looks at both administrative 
boundaries and homogeneous grids to assess the resulting estimates for spatial 
autocorrelation.  Through interpretation of these values cluster estimations, it is argued that 
these tools can be applied to identify alternative places, places that are engaged in alternative 
social relations of production.  This initial ESDA is utilized to map and quantify alternative 
geographies.  The creation of new units is inspired by the work of the Centre of Full 
Employment and Equity (CofFEE) in Australia.  This research is “focused on developing 
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new socio-economic geography for Australia such that the chosen spatial aggregation data is 
based on an analysis of economic behavior” (Mitchell, Bill, & Watts, 2007, p. 2).  By using 
economic behavior to develop spatial units, the new socio-economic geography that is 
generated is hypothesized to alleviate issues associated with the Modifiable Areal Unit 
Problem (MAUP). 
 In this analysis, the alternative economic behavior geographies are represented via the 
spaces modeled by the circuit of money capital.  While the exact details of the intensive 
agricultural circuit are potentially impossible to map in a meaningful way given the size and 
scope of the industry, a much more detailed mapping of both CSA and UA is possible.  The 
development of networks built from the street centerline files identifies a powerful tool for 
the expansion of these social relations of production and an understanding of the 
metamorphosis-taking place at each stage of the process.  These details, much like the 
network food desert, specify geographies for a deeper analysis of spatiality and the surplus 
values being generated.  But before such an expansion of the spatial analysis of CSA and 
UA, can be conducted, first tests of the spatial clustering must be conducted.   
 The ESDA of food allergy outcomes and the distribution of UA are conducted in 
several steps.  The first step was to create a general space to begin the analysis.  In the 
previous chapter, the KC Extent was generated to close in the area of analysis.  In this 
chapter, the Kansas City MSA replaces the extent.  This geographic space is selected, as it 
possesses the dual characteristics of being both administrative and a formation of economic 
activity.  County lines provide the administrative boundaries for the MSA.  This seven 
county space is comprised of counties form both Kansas and Missouri.  The Kansas counties 
are Johnson, Leavenworth, and Wyandotte, and the Missouri counties are Cass, Jackson, 
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Platte, and Clay.  The MSA is economically derived as its area contains the street centerline 
file.  Because a city’s street infrastructure is the space of economic flow and movement, 
economic activity is generated throughout the MSA.   The street centerline file provides the 
base for the geospatial analysis as the geocoding of UA sites, allergies and other economic 
variables are linked to this shapefile.  
 Departing from this ‘macro’ interpretation of the space, the spatial autocorrelation of 
several variables is tested13.  These tests are then conducted using a variety of spatial scales 
and aggregation levels.  The levels of aggregation are tested (from largest to smallest) zip 
codes, census tracts, one-mile grid, and one half-mile grid.  These tests were then conducted 
using various spatial scales, with the MSA being the largest, followed by a state level 
assessment of the MSA, and then an analysis of the City of Kansas City, Missouri.  The tests 
for spatial autocorrelation are conducted for food allergies using all of the above levels and 
scales.  These results are provided in Table 6. 
  
                                                             
13 This “macro” approach is quite different than other investigations of the MAUP that look 
at much larger spaces, France and Australia as two examples (Briant et al., 2010; Mitchell et 
al., 2007).  
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Table 6. Testing for Cluster Patterns in Food Allergy 
 
Place 
Morans 
I 
psuedo p-
value 
MSA Zip Code 0.26 0.001 
MSA Census Tract 0.21 0.001 
MSA Mile Grids 0.62 0.001 
MSA Half Mile Grids 0.48 0.001 
Kansas Side of MSA Zip Codes 0.17 0.016 
Missouri Side of MSA Zip Codes 0.3 0.001 
Kansas Side of MSA Census Tracts 0.1 0.011 
Missouri Side of MSA Census Tracts 0.2 0.001 
Kansas Side of MSA Mile Grid 0.63 0.001 
Missouri Side of MSA Mile Grid 0.62 0.001 
Kansas Side of MSA 1/2 Mile Grid 0.46 0.001 
Missouri Side of MSA 1/2 Mile Grid 0.48 0.001 
KCMO Neighborhoods 0.16 0.001 
KCMO Half Mile Grid 0.48 0.001 
KCMO Mile Grid 0.56 0.001 
 
 These numbers provide strong evidence that the clustering of food allergies across the 
metro is not a matter of “box” selection.  Below in Map 26, the distribution of children with 
food allergies is distributed across the one half mile grids for visual inspection.  In looking at 
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this data and possessing some knowledge of the demographic distribution across Kansas City 
geography, population and income might be two confounding variables.  Using the census 
tract level of geography, the univariate Moran’s I for population, low income, and low access 
children were tested for clustering.  These results are shown in Table 7. 
 
 
Table 7. Census Tracts Univariate Moran’s I 
 
Place Moran's I psuedo value 
Population 0.29 0.001 
Low Income 0.48 0.001 
Low Access Children* 0.34 0.001 
*As percentage of population 
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Map 26. Half Mile Grid MSA Allergies 
 
 
 While population is a clustered variable, access appears to be a systemic issue that 
extends beyond the simple hypothesis that because there are more people in a given area 
there are more allergies.  Additionally, it is also believed that the high values associated with 
the clustering of food allergies found above support the hypothesis that population is not a 
sufficient explanation for the spatial process involved. To continue the development of a 
spatial understanding of these spaces Table 8 displays the tests associated with the presence 
of UA.  Again the existence of a spatial pattern is not simply a visual reality, but is supported 
by the statistical test.  The final association to be tested is the bivariate relationship between 
allergy and UA.   
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Table 8 Univariate Moran’s I Urban Agriculture 
 
Place Moran's I psuedo p-value 
MSA Zip Code 0.50 0.001 
MSA Half Mile 
Grids 0.38 0.001 
KCMO Half Mile 
Grid 0.45 0.001 
KCMO Mile Grid 0.57 0.001 
 
Table 9 BiVariate Moran Allergy and Urban Agriculture 
 
Place Moran's I psuedo p-value 
KCMO Half Mile Grid 0.39 0.001 
KCMO Mile Grid 0.52 0.001 
 
 Again, the test suggests a robust spatial relationship between the clustering of UA and 
food allergy.  The linkage between these two variables supports the idea that autogestion is 
taking place in these spaces of clustered activity.  These lacunae are weakened by both the 
shortage of conventional economic activity, but also the physical strength of their 
populations through food access and the presence of a chronic illness in those between 0-18 
years of age.  These shortages of activity and the resources necessary to produce healthy 
children are spurring these communities into action.   
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6.6 Review and Next Steps  
 At this point, some clarification and reflection upon these findings is in order.  To be 
clear, it is not being claimed that the above analysis is proof or a conclusive finding.  These 
findings supply evidence visually and statistically that people are acting with purpose not 
only in groups, but with their environment to change the production and reproduction of their 
daily lives.  These practical spatial analysis tools support the hypothesis that these acts are 
non-random and purposeful actions.  The Moran's I tests whether spatial patterning is random 
or not.  The results from the tests above reject null hypothesis that these clusters of human 
activity and health are random.   
     This is not surprising given the objectives and goals outlined in the KC Food Circle's 
pledge and the mission statements of organizations in the area such as Grown in 
Ivanhoe.  The activities of these organizations and of their participants are directed towards 
goals that extend well beyond the pursuit of money surplus value.  This relationship between 
production and money surplus also appears to be related to the distance between the producer 
and consumer.  The close proximity, and at times the simultaneity of producer-consumer 
relation, is taking place in the lacunae of the capital environment.   
     The next chapter explores the role of money in changing these social relations and 
hypothesizes that the expansion of heterogeneous ecological systems, such as those found in 
the centers of UA production, requires a change in the social ecology of money.  This 
argument is supported by drawing on the similarities between CSA, UA and food sovereignty 
and the expansion of community currencies throughout the world.  One prominent 
commonality is the location of emergence, much like alternative food networks, community 
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currencies are found in the lacunae of society.  Building from this spatial point of reference a 
policy proposal is presented that adheres to the philosophical roots of both food sovereignty 
and the community currency movement.   
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CHAPTER 7 
MONEY AS SOCIAL ENERGY 
 ‘‘Proceeding from the principle that all the essential phenomena of economic life are 
capable of being described in terms of goods and services, of decisions about them, and of 
relations between them.  Money enters the picture only in the modest role of a technical 
device that has been adopted in order to facilitate transactions.  This device can no doubt get 
out of order, and if it does it will indeed produce phenomena that are specifically attributable 
to its modus operandi.  But so long as it functions normally, it does not affect the economic 
process, which behaves in the same way as it would in a barter economy”  
(Schumpeter, 1994 [1954], p. 277).  
 
7.1 Introduction  
Proximity matters, this is the hypothesis under examination in this project.  In the 
previous chapters, evidence supporting the importance of proximity was displayed by 
comparing the geospatial scope of the production, distribution, and consumption patterns of 
the intensive agricultural sector and alternative food networks (AFN).  The analysis of 
intensive agriculture showed that energy, either fossil or financial, is capable of spatially 
propelling both the M – C (purchase) and C’ – M’ (sale) stages of the circuit far beyond the 
spaces of P (production).   Further, as the stages separate spatially the metamorphoses at each 
stage tends to homogenize both social and environmental systems.  In contrast, AFNs are 
found to be significantly smaller in their spatial extent.  Within these smaller spaces, both the 
initial M and surplus value ΔM generated through the circuit are difficult to recognize or 
quantify, as they do not fit the traditional surplus value narrative. This difficulty is the focus 
of discussion in this chapter, through an extension of the proximity matters hypothesis to 
money.  
From an examination of money as a social relation rather than a commodity, it is 
argued that money is a social energy force capable of propelling the stages of the circuit apart 
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or bringing them together. It is believed that the forces bringing the circuits closer together 
enhance the ability of social enterprises to survive in a capitalist environment.  Describing 
the similarities between the alternative food movements and community currency creation 
pursues identification of these positive forces.  As the process of identification unfolds, the 
forces pushing the stages apart in the intensive agriculture model provide a base for 
comparative analysis.   
The development of this comparative analysis takes place in three stages. First, a key 
to understanding the opposing forces are the differences between the competing meta-
theoretical foundations discussed in the previous chapters. From this grounding, Marx’s 
circuit of money capital is utilized to analyze community currencies as a mechanism for 
quantifying the initial M and surplus values ΔM created through AFNs and social enterprises 
in general.  This possibility is explored in the final section of the chapter.  In this section, a 
vector of policies to support the AFNs already being developed in Kansas City is outlined.  
The policies proposed are designed to explore money’s potential power to generate new 
metabolic relationships between people and place. 
7.2 The Meta-theoretical Grounding of Money  
 
 In the epigraph, Joseph Schumpeter clearly outlines what is wrong with our 
understanding of money.  In advanced capitalist economies, money is anything but a ‘modest 
technical device’.  Unfortunately, investigating money as a social relation does not fit into the 
narrative of economics outlined by the orthodox school of thought.  As a social relation, it 
disrupts the rigorous reductionist framework and necessitates a more comprehensive 
ontological foundation.  In order to extend beyond the limiting ontology of orthodox thinking 
about money, an alternative epistemology must be explored.  Furthermore, if money does not 
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provide the modus operandi for a barter economy, then value discussions must be a central 
area of analysis in economics. Without the “invisible hand” as a pricing mechanism, the 
axiological foundations of the orthodox approach are invalid and the social scientist must 
recognize they are not simply impartial observers of economic activity. 
 Fortunately, alternative approaches to investigating money, critiquing the view of 
money as commodity, are an ever-growing body of interdisciplinary literature (Graeber, 
2011; Seyfang, 2001; Zelizer, 1994).  Historical, sociological, and anthropological 
investigations of money are among the disciplines arriving at similar conclusions to 
heterodox and modern money theory economists contradicting the Metallist story featuring a 
barter economy and the barter, coin, credit sequence of money’s evolution (Bell, 2001; 
Graeber, 2011).  Instead, evidence demonstrates a social relation or two-sided balance sheet 
credit, coin, and then barter, which most often occurs within a context where the participants 
have an understanding of money, but there is a shortage.  This sequence of events is 
particularly interesting as it relates to the emergence of community currencies.  Community 
currencies, much like cigarettes in prison camps (Radford, 1945), become means of exchange 
between people who are familiar with credit money but do not have access to the credit 
money system (Graeber, 2011).  One question this raises is why do these communities no 
longer have sufficient access to the national or more widespread currency issue? 
Addressing this question provides insights into money’s power to bring communities 
and activities closer together.  Value is central to this problem.  As such, this analysis 
proceeds from the position that the “world has become defined by dollars” and that “the 
value of activities [have been] reduced to value as assessed through issuers of the currency” 
(Brakken, Austin, Rearick, & Bindwald, 2012, p. 173). It is hypothesized that a single 
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currency system is problematic and that the rise of community currencies, alternative food 
systems, social enterprises, and other processes of autogestion – social movements to take 
ownership of daily lives – are indicators of these societies’ demands for new value and 
wealth structures.  These movements are addressing the “serious failings in the way 
conventional money works, and what it values, for individuals, localities and countries” 
(Seyfang, 2001).  
To clarify, this argument is not a denial of the findings in Modern Money Theory, 
specifically that “taxes drive money” by generating demand for the currency issued by the 
sovereign (Wray 1998).  This analysis focusing on community currencies and alternative 
food systems is attempting to address the question of whether or not money social relations 
must be authoritative in nature to function. This is certainly the case in capitalism as 
displayed through history and outlined by the money hierarchy (Bell 2001), but is it the end 
of money’s history?  If institutions are designed to reinforce reflexivity, then is it possible for 
a balance to be created in our most important social relation?   This answer cannot be 
answered by theory, but the application of experiments and alternative activities allow for 
knowledge and best practices to be established and promote social change.  It is proposed 
that these developments in human and environmental relations are best examined as 
processes of autogestion, as this is an inclusive process that supports the furthering of our 
understanding of democracy and social ownership in general.   
 Recalling the visual display of the food geographies advanced in the previous 
chapter, the claim that autogestion is taking place is supported by spatial analysis.  In 
addition to alternative food systems, “communities are coming up with an abundance of 
creative alternatives to conventional money, in the form of local money systems and 
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complementary currencies, based on trust, time, and the wealth of energy and skills in 
communities” (Seyfang, 2001, p. 60). These are taking place in the spaces not being serviced 
by the orthodox system and are spaces not only lacking in food, but are also generally 
deprived of most commercial activity valued by the dollar.  These clusters of urban decay 
and chronic human illness are homes to many men, women, and children, and clear examples 
of the dollar’s and other conventional currencies inability to recognize the value, energy, and 
productive capabilities of these communities.   
 Similar to the lack of access to money faced by prisoners of war, the shortage of 
money in these communities is an institutional problem, not a natural phenomenon.  The 
legal construction of money under capitalism and the understanding of the economy from the 
orthodox meta-theoretical grounding create this scarcity.  Rather than using the resource 
constrained methodological individualism model to understand money’s scarcity, it is best 
understood through a socially constructed hierarchy of institutionally defined money social 
relations (Bell, 2001).  Vertical escalation of the money hierarchy increases institutional 
constraints on the decisions driving the creation of new credit/debit relations, narrowing the 
sphere of initiated social relations to the pursuit of monetary gain1.  These narrow pursuits 
are a limiting factor in the dollar’s ability to provide energy in depressed communities.  
Under this framework, policy proposals to address the shortage of money in communities are 
often top down universal programs, such as an employer of last resort or jobs guarantee 
programs administered by the issuer of the currency.  While a number of these programs are 
                                                             
1 This argument may be controversial.  Technically one would think the sovereign issuer of 
the currency would not need to consider the monetary returns associated with spending its 
money into existence.  However, given the dominance of the financial industry in policy 
making decisions, the political decisions regarding fiscal spending are very much embedded 
within these and other private profit motives, principally the need to generate money surplus 
value. 
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advanced to provide value to social enterprise sectors of the economy, such as green jobs and 
the not-for-profit sector (Forstater, 2004, 2006; Tcherneva, 2012), the size and scope of these 
programs in a neoliberal political environment remain out of reach for the foreseeable future. 
 A point of strength for the political opposition to these policy proposals is the 
narrative describing the government as a household that comes out of the commodity money 
view of economics.  Consequently to overcome this “meme for money”, people need an 
alternative (Wray, 2012).  This alternative is being actively applied as experiments in the 
form of community currencies.  In the hierarchy of money model these currencies would be 
slotted at or near the base of the pyramid.  Many of them have begun as mutual exchanges, 
similar to barter where no currency or money things ever changes hands.  These grassroots 
programs are diverse and emerge to address unmet needs in communities.  Similar to AFNs 
they are often confined to smaller geographical spaces.  This can be considered a weakness 
(Powell, 2002), but proximity’s strength is the participants’ ability to embrace their rolls 
within the system.   
From the outset the structure-agency relationship is clearly understood and the 
dynamics that follow are very different from debt financing and other orthodox money 
practices.  The understanding of roles within the system is dynamic and promoted by the 
hands on training that these new systems necessitate.  This process, of learning by doing, 
effectively educates people, and creates a new narrative describing money as a social 
relation, a social relation capable of generating alternative energy for supporting wider value 
structures.   
To review, community currencies, much like AFNs are countervailing forces 
emerging as a social system embracing a reflexive social ontology.  From this starting point 
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an epistemological stance is required to adapt tools other than rational mathematical models.  
Learning by doing and the modification of practices over time is critical to improvement and 
lasting success of these money systems.  As will be displayed below, community currencies 
are activated by groups of people coming together to establish an alternative value structure.  
This value structure is created with the goal of filling the gaps left by the inability of a central 
currency system to give value to activities in the spaces they occupy.  They will no longer 
wait for the long run or the invisible hand to bring their community energy and cohesion.  In 
the next section the dynamics of this alternative meta-theoretical foundation are investigated 
utilizing Marx’s circuit of money capital.   
7.3 Community Currencies M – C… P… C’ – M’ 
 From the alternative meta-theoretical grounding, community currencies invite 
interesting questions for the modern money theory school of thought.  As grassroots issuers 
of the currency, what is the survival rate of these community currencies within a sovereign or 
non-sovereign currency issuing country?  This question is similar in nature to the dangers 
faced by AFNs in the conventional food system.  Rather than being pressured to 
conventionalize by private competition, community currencies often face legal barriers from 
state institutions (Blanc & Fare, 2013).  Hence the role of the state becomes a critical 
component in thinking about the types of policies that are beneficial to the survival of 
community currencies.  Specifically, is it possible for community currencies to maintain their 
value without being accepted as means of payment of taxes to the state?  Does the 
community currency need to be convertible? 
 This is where geography and an understanding of the production of space can be of 
help.  Comparable to the smaller spatial geographies defined by AFNs, community 
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currencies also occupy smaller spaces.  Given the context-driven nature of these monies, 
there are a wide variety of community currencies and an expanding body of literature with 
multiple resources from which to draw information.  One such resource is the International 
Journal for Community Currency Research, which is publishing global research extending 
from North to South and East to West, Japan, South America, Europe, Ithaca, NY (Blanc 
2011; Powell, 2002; Seyfang, 2001).  It is this growing body of literature that supplies much 
of the information needed for an application of the spatial circuit of money capital to be 
developed.    
Accordingly, there will be three components to the presentation of community 
currency’s spatial construction of the circuit of money capital model.  First, the initial M: 
why do these money systems emerge, what are the goals, needs, and structure of these social 
arrangements? Second, with the system in place, what are the goods and services being 
produced and what is the role of place in those decisions? And, third the final stage M’: is 
surplus value produced and are these community currencies in fact countervailing forces for 
social change and progress towards a healthier metabolism?  In answering these questions, 
the importance of peoples’ understanding of their roles in the process, behavioral evidence of 
the reflexive structure-agency ontology, establishes direct linkages between community 
currencies and AFNs.  This common ontological grounding is a primary component in the 
construction of an expanded socio-ecological model for enhancing the metabolic systems of 
place. 
 To answer the questions above, a helpful starting point is to clarify exactly what is 
meant by community currency.  Drawing on the work of Jerome Blanc, this chapter proceeds 
with the acronym “CC” as the “meta-name” to describe currencies that may be categorized as 
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“social money”, community currencies, or complementary currencies (Blanc, 2011).  Under 
the meta-name of CCs, Blanc develops a typology of types and generations from which 
innovations and changes in the evolution of CCs can be described and investigated.  These 
types are based upon the purposes of “three sorts of projects that constitute the very root of a 
currency systems of any kind: a territorial project, primarily centered on a geopolitical space; 
a community project, primarily centered on a pre-existing or an ad hoc community; an 
economic project, primarily centered on production and market exchange activities” (Blanc, 
2011, p. 6).  
The classification of CC as a project is a major step in moving money out of the 
commodity or naturally occurring practice of orthodox thinking.  The idea that money is a 
project or an experiment is acknowledgment that it is socially constructed.  It also introduces 
the importance of time as projects begin, evolve or simply come to an end.  From this 
position, Blanc (2011) and (Blanc & Fare, 2013) describe four generations of CCs that have 
developed since the early 1980s.  The use of the word generational is appropriate on many 
levels. Much like the word raising to describe AFN production, generation possesses a 
human quality.  This quality helps to enhance the discourse surrounding CCs, and also 
contains an institutional economic undercurrent.  At a general level CCs are simply 
institutions that change over time and space, and rather than attempting to rigidly classify 
these institutions, generations allows for the accumulation of the joint stock of knowledge to 
grow, enhancing understanding across both generations and types (Veblen, 1898).  
The generations classified by Blanc (2011) are chronological in their emergence and 
largely relate to the changing role of local and state governments.  This aspect of the 
classification of CCs will be of importance during the policy vector discussion, but at this 
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point the “nature of the projects” shall focus the attention towards the modeling of CCs using 
Marx’s circuit of money capital. Blanc’s classification system of territorial projects, based on 
geopolitical space, explicitly facilitates the spatial understanding of money.  In addition, the 
other two project types, community and economic are also established within abstract social 
and economic spaces.  Described below is the process through which these social projects 
contribute to reinventing the production of space by expanding social relationships in those 
places.  
The creation of the CC is a deliberate step towards redirecting current representations 
of space and producing new spaces.  The initial stage of CC creation provides a number of 
important pieces of information regarding the geospatial dynamics of the circuit emerging 
from the CC.  CCs begin with the institution that implements or creates the monetary system 
(social enterprises, state, city etc.).  Next, these projects are “defined by [a] general 
philosophy and general purposes” (Blanc, 2011, p. 5).  The ability to gather this information 
about who and why CCs are created supplies a benchmark for recognition and assessment of 
the beginning or the initial stage of the circuit M and the achievement of general purposes or 
outcomes, ΔM.  This of course, is the standard by which activities in the capitalist economy 
have in place for assessing and valuing the development of firms.  As has been discussed 
regarding social enterprise and specifically AFNs, the monetary criteria and growth of ΔM is 
not the primary objective, thus their valuation becomes challenging in the capitalist 
environment.  CCs supply a tool for approaching this problem, as the CC is not created 
specifically for the creation of more CCs, but toward another specified goal.   
These goals or purposes for creation take different forms.  One such form is 
reciprocity.  The creation of a monetary system built from the philosophical grounding of 
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“social reciprocity and a general purpose of intergenerational solidarity” (Blanc, 2011, p. 6) 
produces time banking to grow social relations appropriate for such a system.  In most cases, 
it is recognized from the outset that both the creators and the users of the CC system 
understand a reflexive structure-agency ontological position.   
An excellent example of this is provided by the Red del Trueque (RT) in Argentina, 
and its goal of creating a “solidarity economy” (Powell, 2002, p. 619).  The RT was created 
by ecologist to reflect “ecological principles and to alleviate the social and economic 
difficulties which neighbors in Bernal… were facing in their everyday lives” (Powell, 2002, 
p.  623).  At its inception, the RT boasted an initial participation of 20 members.  This 
number grew exponentially over the course of a six-year period to “hundreds of thousands 
[of members] mak[ing] their way every week to hundreds of nation-wide markets” (Powell, 
2002, p. 623).  A factor contributing to this exponential growth was the common 
understanding among the members of the RT’s philosophy and goals.  These guiding 
principles allowed the system to adapt to the needs of its members as expansion occurred.  
 
 
Map 27. An Image of Bernal - Source: Google Maps 
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Through this process of growth, the RT achieved other common project goals, such 
as, “the construction of well-being, empowerment, autonomy and social exchanges of a given 
community” (Blanc, 2011, p. 6).  A mechanism supporting these positive outcomes was the 
creation of nodos.  The nodo, (translated knots) “referring to a market center” offered places 
for the new poor to participate in their own self determined economy (Powell, 2002, p. 623).  
The nodos, as newly created spaces for exchange and the activation of previously dormant 
skills and energy, advanced the system by promoting the development of new nodos and a 
diverse and stable social network.  The activation of human activity complements the initial 
idea behind the currencies creation and completes the purchase M – C component of the 
circuit.  The activation of human activity in space is the result of a socially constructed 
purchase process to animate the production of goods and services needed in the community.  
While many of these projects are guided by very general and vague goals or purposes, 
such as community stability, integrational relationship building, and strengthening territory 
or stimulation economy, the production coming out of these goals can be very specific: job 
creation, sustainable consumption, helping the elderly, women’s programs, and other 
civically oriented tasks, not being met by the market or fiscal sectors of the economy 
(Schroeder, Miyazaki, & Fare, 2011).  These project goals and their outcomes are the 
production P created following the first stage of the circuit.  As different as these projects are 
over both time and space, in general the projects “aim primarily to promote [produce] social 
cohesion among participants” (Schroeder et al., 2011, p. 32).  Social networks and the 
expansion of a “viable economic alternative” (Schroeder et al., 2011), a solidarity economy, 
or “the possibility of replacing competition, profit and speculation by reciprocity among 
people” (Powell, 2002, p. 624) is made possible through the communication of the greater 
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goals grounding the new money system. 
Again, the RT in Argentina is an interesting example.  With the currency in place, 
specific goods and services were traded in the nodos.  Plumbing, carpentry, dentistry, 
tourism, as well as clothing, crafts, fresh produce, and baked goods are among the goods and 
services being exchanged through mutual credit at any one of the hundreds of nodos 
nationwide in Argentina (Powell, 2002).  While exchange theorists would be enthusiastic 
about the mutual exchange system and the equilibrium or harmonious society that emerges in 
the nodo, studies investigating the RT system found that it was the activation of resources 
that were being left idle in the competitive environment was the principle benefit (Powell, 
2002).  The fuel that allowed for this activation was trust, rather debt.  The primary 
relationship was not between consumer and commodity, but the interactions of consumers 
and producers. This process remained stable, until some of the original nodos began to get 
too big to maintain quality relationships.  In these cases, trust broke down and the emergence 
of capital social behavior entered these markets (Powell, 2002).   
The spatial question again surfaces.  To what extent can a trusting social network 
grow and activate social energy, before the fabric of the social relations return to those of 
capital?  An answer to this question relates to a weakness that has been pointed out regarding 
mutual exchange systems.  This is that no money surplus is created.  Without this commonly 
understood means of assessing value, as the relations extend to include more and more actors 
the trust and less quantifiable outcomes are susceptible to corruption from the external 
influences of capital social relations penetrating and eroding the systems (Powell, 2002).  
Further contributing to this process is that as success in the nodo is achieved, stability allows 
participants to re-enter the traditional economy mixing the value structures of the two 
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systems.  Money surplus is achieved outside the nodo pressuring change inside. Because the 
surplus generated in RT is not defined in RT’s but the socially beneficial outcomes created 
by the activation of energy, pressures mount to accumulate the primary currency.   
   This raises a serious question for the sustainability of CCs in capitalist 
environments. If surplus value is not explicitly defined in terms of the currency itself, can 
alternative systems survive in shared environments with the capital social relation?  In the 
case of the RT and other CCs, the sale stage C’ – M’ is not necessarily differentiated from 
the purchase stage C – M. The inability to differentiate suggests that no new creation or 
production has occurred.  This critique of CCs is valid, but is this critique the result of 
approaching these systems from a capitalist perspective?  An alternative understanding of the 
process is that the transaction is not the outcome; it is the trust and social interaction that is of 
value.  On a social and spatial level the purchase, production and sale are all intended to be 
the same.  Members of the RT and other systems guided by reciprocity are designed to merge 
these forces into one as prosumadores or prosumers (Powell, 2002; Schroeder et al., 2011).  
If all participants are producers and consumers simultaneously, then is a surplus necessary?   
The answer is that this must be determined socially.  What CC projects are beginning 
to display in community after community is that all money is socially constructed.  These are 
social innovations used to promote and activate social energy.  Strengths and weaknesses are 
found in these projects, because by and large none have been constructed out of a “social 
science laboratory” (Schroeder et al., 2011).  Research and knowledge accumulation about 
these projects are almost exclusively ex post or historical (Schroeder et al., 2011).  Therefore, 
sustainability is not necessarily the primary goal, transformation and the improvement of 
daily life is the first stage towards the development of reflexive relations of production.   
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From this base of knowledge, it appears that these social innovations are ready to 
have their experimental nature explored at a deeper level by allowing the academic 
community to begin working directly with social enterprises and groups of people attempting 
to take ownership of their daily lives by facilitating new CC structures and actively 
discussing the importance of what they value.  If such an application is to be successful, it is 
suggest here that it begins with grassroots initiatives created by a community, not a top down 
initiative completely invented by the academic.  These projects need to be designed to 
support transformation, the transformation of an existing lacunae.   
What follows is a thought experiment as to how this would operate. As Kansas City is 
the focus of this analysis, a place with which this investigator is intimately familiar, it is an 
ideal space for discussing such a spatial project.  This spatial project proposes the merging of 
AFN activities with a CC to fill the gaps each program possesses. What is lacking in the 
AFNs model is money or an alternative form of social energy to the dollar or debt 
instruments that make it susceptible to conventionalization.  In contrast, what is missing in 
the CC system is a method for allowing people to quantify the unquantifiable.  If trust and the 
creation of social networks is the goal how can people begin to understand how those things 
are being created?  Food and money joined together can help answer many of these questions 
and simultaneously promote progressive movements.   
What CCs activate is energy.   This is also a productive outcome of AFNs as good 
food provides good energy to people and the production processes provide a stable 
environment capable of supporting a wide variety of species.  If a CC project can be 
implemented to connect the metabolic processes of food production with other social services 
and goods production, then we may be taking positive steps towards a new discussion of 
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value and social relations in general.  A value discussion centered on social and 
environmental energy contained within time and space.  In the next section, an experiment in 
pursuit of spatial justice is described and a policy vector proposed to stimulate 
transfromation.  
7.4 The Production of Money, Food, and Place in Kansas City 
 Above, community currencies are described as social energy.  Participants in 
providing goods and services to others utilize this energy.  In a similar fashion, participants 
in AFNs are generating energy.  They are growing a primary human input, food: quality 
food, grown using production techniques promoting both healthy metabolic relationships 
with the land and the well being of the consumer in mind.  A common problem that limits the 
ability of both of these energy systems to reproduce is the lack of money surplus value 
generated in either process.  This places pressures on each of these systems to 
conventionalize or perish in the capitalist environment.   
 This section outlines a policy proposal that merges the efforts of these two 
countervailing social relationship systems.  The policy is designed to stabilize the production 
and reproduction of these social circuits and not designed to generate money surplus.  To 
accomplish this goal, the policies must be constructed from the same meta-theoretical 
foundations that best describe the countervailing social structures.  A colleague of mine once 
quipped, “You cannot fix capitalism with more capitalism.”  This simple statement rings true 
as a theme throughout this project. Beginning with the central problem in food production, 
sustainability versus security, the conventionalization of organic foods through legislation, 
and the difficulty of maintaining community currency stability through geospatial expansion, 
in each of these cases the problems and their solution revert to the conventional wisdoms of 
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orthodox thinking and promote growth over development.   
 In order to display this process at work and build a strong framework for a counter 
example, the recently adopted legislation to create Urban Agriculture Zones (UAZ) in 
Kansas City, Missouri is taken as an example of a policy grounded by the orthodox meta-
theory. This law and its goals are explained below in conjunction with an alternative policy 
designed to enhance the current metabolic processes being generated by urban agriculture’s 
autogestion in the center of the city.  This comparison unfolds through considerations of 
space and place.  First, the process through which a UAZ is identified is established. 
Identification is critical to the spaces they produce.  Second, the incentive structures are 
described. Incentives stimulate the relations of production.  And third, what are the 
forecasted results for each of these plans?  Are the desired outcomes likely given past 
experience? With the comparison completed, suggestions regarding community partnerships 
and activities are provided to strengthen the effectiveness of the proposed alternative policy 
towards the “reinvention” of Kansas City’s food system (Grasseni et al., 2014).   
 On May 1, 2014, Mayor Sly James of Kansas City, Missouri signed Ordinance 
140287 into law.  This ordinance: 
Authorized the City to establish various types of urban agriculture zones throughout 
the City for the purposes of promoting the local production of produce or other 
agricultural products, raising and processing of livestock or poultry, and sale of 
predominantly locally grown foods on blighted land… and to offer certain economic 
incentives. 
The incentives in the ordinance are intended to achieve the following outcomes: 
Redeveloping or reusing idle and/or blighted urban properties, promoting innovation 
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in agriculture and sustainable land use practices, eliminating food deserts, creating 
urban agriculture employment opportunities, expanding local agriculture-related 
business, and improving access to locally grown, processed and marketed foods.  
While Ordinance 140287 outlines an ambitious and agreeable lists of outcomes, the 
identification and designation of UAZs in combination with the “economic incentives” will 
not deliver those benefits to the residents who initiated the transformation of place through 
urban agriculture.  Instead, the initial social investments, wealth not valued by the orthodox 
system, will be transferred to those ready to transform a labor intensive production system 
into one driven by capital through a transfer in property ownership and control. 
 The reason behind this skeptical interpretation of an apparently well-meaning piece of 
legislation is that it is grounded in methodological individualism and mired in the ideology of 
growth.  This ontological grounding can be uncovered by first assessing the individualistic 
nature of the identification process for UAZs.  To become a UAZ, an application process 
must be completed for individual parcels, and a City board awards the approval of the 
application with “discretion in determining which urban agriculture projects should be 
implemented and the duration of the incentives”.  A problem to be addressed in this 
provisioning process is the judgment of what “should be implemented”.  This statement 
contains the implication that already established urban gardens and plots are not the primary 
consideration under this ordinance.  This policy is in search of new investors, new capital, 
and the production of new spaces.  
 Additionally, the perceived preference of new projects creates a disconnect between 
new actors in UA and the current programs operating in the neighborhoods.  The disconnect 
will occur on multiple levels.  First, the application is an institutional structure that changes 
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the path of UA development.  Similar to the standards laws implemented to “support” the 
organic food sector, the application process for UAZs is likely to homogenize projects to 
streamline bureaucratic obligations.  As projects are standardized, growth in UA should 
occur and follow the path of homogenization in organic foods where growth was also 
created, but the development of innovative growing techniques designed to promote 
environmental and human health were curbed (Duram, 1999; Galt, 2013; Gutham, 2004; 
Pratt, 2009).  
In addition to the implied favoritism in the ordinance, the application process itself is 
a barrier to inclusion for a collection of urban farmers who likely have limited experience-
executing applications2.  As the number of applications increases, the competitiveness and 
need to possess knowledge of the standardizations receiving stronger consideration will 
likely make applications prohibitively costly to the existing residents.  This prognostication 
assumes the validity of the “Iron Law of Liberalism” which “states that any market reform, 
any government initiative intended to reduce red tape or promote market forces will have the 
ultimate effect of increasing the total number of regulations, the total amount of paperwork, 
and the total number of bureaucrats the government employs” (Graeber, 2015, p. 9).  
 Compounding the difficulties created by the application and the identification process 
of UAZs are the “economic incentives” to encourage application.  This component of the law 
is also disproportionately directed towards attracting outside investment.  This incentive is 
property tax abatement.  This benefit provides little to no monetary incentive for those 
                                                             
2 This is one of the barriers that Grown in Ivanhoe works to overcome in its training program.  
In order to sell their produce in the Grown in Ivanhoe market, growers needed to apply and 
be awarded small business vender licenses from the city.  This small step in the conventional 
economic system was a huge accomplishment for these urban gardeners.  The UAZ 
application process is substantially more difficult and potentially more expensive.   
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already producing.  Because the area in the central city is lacunae, the property taxes are 
extremely low in this space.  The development of urban gardens is not designed to increase 
property values in such a way as to make an abatement of those taxes beneficial.  However, 
this tax abatement is not designed to stabilize the agricultural production techniques currently 
in place, it is designed to encourage capital improvements in the area.  The individuals 
capable of benefiting from this law are those who can purchase the land, at very low current 
prices, and build agricultural capital on the land3. 
 Green houses, processing facilities, and retail stores are among the possible new 
sources of economic growth.  This is a familiar story.  It is a classic example of the 
gentrification process: new neighbors, new buildings, and new higher property taxes for 
those who have not made capital improvements to their properties.  In with the new and out 
with the old, the annihilation of space through time and the production of a new space, a 
space developed in the image of capital (Harvey, 2001).  This process was clearly understood 
by the creators of this law.  As members commented that “this law is not meant to benefit the 
small farmer”, and one member discussed current farmers “finding other poor areas in the 
future to plant gardens”4.   
 The utilization of property taxes as an incentive and as the central draw for the 
designation of UAZs impacts the current producers in two ways.  First the law de-identifies 
the social investments already made in their neighborhoods and communities as valuable, 
and second it destabilizes their neighborhoods, as the path of new investment is unknown and 
                                                             
3 This is problematic for an area of the city, which is already dominated by absentee 
ownership in the residential housing market.   
 
4 These discussions took place during meetings held at city hall to formulate the drafting of 
this law.  I attended these meetings as a member of the public. While these meetings where 
recorded, those audio recordings have not been made available to the public.  
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their roles in a new more official UA sector becomes uncertain. This policy is clearly guided 
by the “invisible hand”.  Capital creates growth and growth is good, so the implementation of 
a strong urban agriculture policy must promote capital expansion.  This is a policy designed 
to achieve security over sustainability and growth over development, the classic orthodox 
economic blueprint.  
 In contrast to this individualist approach clearly favoring capital over labor, the 
proposal described below argues that the use of GIS in the previous chapter has already 
identified the UAZ.  The spatial clustering and non-random processes guiding the expansion 
of UA is the space that should be designated as the UAZ.  This does two positive things for 
the current producers.  First it identifies their investment and hard work as meaningful, and 
second it prevents the need for the growers to be property owners or to fill out and complete 
a complicated application process.  The continued identification of the UAZ should be 
tracked using GIS.  This space should grow and contract with socio-economic activity taking 
place on the ground.   
 Next, the incentive of a property tax abatement for a space that grows and contracts is 
not a practical nor a particularly desirable incentive for those who have already invested time 
and effort into the improvement of the neighborhoods’ metabolic ability to provide the 
necessaries of a quality daily life.  Rather, to support the discussed goal of promoting 
increased production, access, and eliminating food deserts, sales tax abatement is a better 
policy.  Sales tax abatement on all locally produced food transaction conducted within the 
UAZ would make healthy food more affordable and promote the sales of those foods to 
individuals that might not live in the community.  As a regressive tax, the abatement of sales 
taxes on a primary expense in individuals’ daily lives would be a significant benefit.  
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Furthermore, the reduction of price makes the local product attractive beyond the 
borders of the UAZ potentially fostering the development of an export product in a space 
depleted of commercial activity (Map 28).  This tax structure, much like property, would be 
difficult to contain based on the changing size of the UAZ.  However, transactions 
applications developed for smart devices used by small businesses are capable of using GPS 
to identify one’s location within the UAZ.  Increasingly the USDA is providing funding to 
make these devices available at farmer’s markets that are equipped to accept the 
Supplemental Nutrition Assistance Program (SNAP) and Women, Infants and Children 
(WIC) payments (Young, Karpyn, Uy, Wich, & Glyn, 2011).    
The utilization of GIS to identify the UAZ is an approach that embraces the reflexive 
agency-structure ontology.  From this ontological foundation it is important to support and 
recognize social activities and allow those activities the freedom to expand and contract as 
their members desire.  In contrast to the property driven policy, this policy will allow the 
spaces under development to continue along their current path, rather than homogenizing 
them under the force of capital.  The force of capital has been shown in many previous social 
examples to gentrify neighborhoods removing the current residents in favor of high rent 
occupants.  The forecasted outcome for the alternative plan is less clear as it is not a path that 
has been traveled.  
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 To develop a clearer picture of what might occur, the utilization of a community 
currency or currencies can be implemented as a source of energy for the activation of labor 
and land and as a tool for the measurement of outcomes.  The implementation of a 
community currency is the primary incentive structure of this policy.  The sales tax 
abatement is a suggestion, but is relatively insignificant in comparison to the implementation 
of a community currency. This community currency plan draws on the experiences in 
Argentina.  Specifically, the Gente Linda initiative of agricultural engineer Daniel Ilari and 
his friends proposed three aims of his CC: “to introduce a self-help alternative to the poor 
and unemployed, to foster solidarity among neighbors, and to establish a relatively 
autonomous local economic system” (Gomez & Helmsing, 2008, p. 2504).  This policy 
advocates adding and supporting these basic goals with a direct association between the CC 
and the production, distribution, and consumption of food.   
 In the Winter 2014 edition of Gastronomica The Journal of Critical Food Studies, the 
theme presented was the “reinvention” of food.  By reinvention, the authors are not talking 
specifically about food, but “projects to forge, refashion, and expand relationships and 
institutions so people can better procure the same old things they have eaten for generations” 
(Grasseni et al., 2014, p. 2). Money as a social energy force is key to the expansion of these 
relationships.  In Kansas City, the reinvention of food has already begun, but a secondary 
source of social energy is necessary to expand the production, distribution, and consumption 
of locally grown foods and stabilize this alternative food network against the capital social 
relation. Much like how UA begins with a raised bed on a vacant lot or a backyard garden 
that provides neighbors with tomatoes, the introduction of the CC needs to follow a gradual 
growing process.   
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 However, unlike the generational process of CCs that is decades in the making, the 
UA and CSA sectors of Kansas City can proceed through these generations and types in an 
expedited fashion.  Beginning with a mutual exchange system, implemented to increase 
access to healthy foods in exchange for productive work in the food system, the roots of an 
integrated system can be planted.  The exchange of food for work will provide community 
members with an additional level of stability in their daily lives5.  This was a consistent 
outcome found in the nodos across Argentina (Gomez & Helmsing, 2008; Powell, 2002; 
Seyfang, 2001).  Rather than completely replacing existing sources of income, the RT 
provided an additional space for the unemployed or distressed business to supplement 
income with the goods and services they need but were unable to exchange in the peso 
economy.   
 In a comprehensive survey of the Argentinian RT, Gomez (2008) identified six 
categories of production stimulated by the additional currency.  These were: self-production, 
surplus, reuse, waste, second hand goods, resale, social welfare, and surplus unsold goods.  
In this approach to food and CC, self-production is replaced by a community or group 
production system.  Rather than people meeting in the market to exchange goods and 
services, they will meet in spaces of co-production to facilitate and open up discussion about 
trade in these other areas.  From an environmental standpoint, the surplus, reuse, and waste 
category would appear to have tremendous possibilities for entrepreneurial activities.   
 The stabilization of food access and increased networking in the lives of those living 
in distressed communities is a significant reduction in the stress and costs of everyday life.  If 
the analysis proceeds from the lexicographic preference suggested by Marc Lavoie (1994), 
                                                             
5 This exchange can take many forms.  Direct exchange of food or a voucher system can be 
implemented.  Those who wish to participate best decide the specific form, and either system 
can remain open to change as members increase.   
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then the access of a principle need provides greater freedom to procure other aspects of daily 
life using the dollar in Kansas City.  While organizations such as Grown in Ivanhoe and the 
community gardens supported by KCCGs produce a significant amount of food, the increases 
in labor supply may not be sufficient to meet the demands in the mutual exchange system.   
 To meet those needs the CC must be directed by a core leadership group from the 
community that includes members of the Kansas City Food Circle.  Extending leadership 
beyond the urban core is important, because, pressure will be placed on the UAZ to increase 
production and activate vacant land and under-utilized labor. The CSA network of farms 
around the city is a potential space for the expansion of these social relationships.  A 
common difficulty faced by CSA farms is a shortage of labor and the need for owners of 
farms to “self-exploit” (Galt, 2013).  By extending the CSA contract to include not just 
money investments but labor and time investments into the production and distribution of 
food, the owners of CSA should also be provided additional freedom and flexibility to 
expand their operations not simply to produce more, but to produce better food and maintain 
their core missions. 
 The linkages between the UA and CSA communities through the exchange of labor 
and food can be tracked and published for all members utilizing GIS technology.  By 
mapping areas of production, displaying the foods produced and the workers involved, the 
skill sets and training of workers will be transparent and increase their demand.  Moreover, 
the health and success of growing techniques and quantities of production can be widely 
distributed so the food system is organized and able to avoid duplication of production.   
 The construction of the social infrastructure for food exchange and production is the 
goal of the first stage in the community currency process.  The second stage is to incorporate 
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an anchor institution.  The use of anchor institutions is shown to increase the stability of 
countervailing activities6.  In this case, the local schools are already partners.  Expanding this 
relationship should allow the amount of local foods in school children’s diets in the district to 
expand significantly from their already impressive 25 percent7.  According to USDA, supply 
is not preventing schools from adopting the Farm to School Program. Instead, “the biggest 
barriers to going local, says Ralston (USDA economist) – especially for a school that wants 
to but hasn’t – lie in the details: contract requirements, paperwork and a difference in the 
scale of need at the school and production on the farm” (McMillan, 2015). .  These are issues 
that could largely be solved through increases in labor.   
 Because the needs are not capital intensive, but labor intensive, the extension of the 
CC into the payment for these services within schools and districts is a natural fit.  This is 
work that can be conducted by many people on a part-time basis, extending the food safety 
net for those in the community, and eventually reducing the operating costs of the districts 
and schools.  Another benefit that should not be overlooked is the possibility of having more 
parents actively involved in the operations of schools. As parents and potentially older 
siblings work in a variety of positions, from CSA farms, community food pantries, school 
kitchens, contracting for school inventories, a wide and valuable skill set is developed 
creating other employment opportunities.   
 This benefit closely aligns with the vision of many jobs guarantee programs.  Rather 
than training people for a non-existent job, find them work that allows them to secure a job 
based on skills they acquire along the way. This is also an outcome experienced in the RT.  
                                                             
6 The Cleveland Model, the joint effort of the Democracy Collaborative and The Capital 
Institute is the most well know of such projects.  
 
7 Data from the 2012 Census Agriculture.  
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The ability to move between the RT and peso economy provided stability in people’s lives 
and protected them against instability of the peso economy, by diversifying household 
income and creating the opportunity to develop “micro-enterprises” (Gomez & Helmsing, 
2008, p. 2498).  The space of networking for such enterprises will be well established and 
transparent based on the gradual development of a CC system grounded in food production. 
 The final stage of the CC development moves it into the Blanc’s fourth generation, 
being a “complex scheme… with links to governments and reciprocity” (Blanc, 2011, p. 9).  
At some point the City of Kansas City will need to be involved in the CC regime.  
Leadership and administration will begin at the grass roots level with a plan of development 
carefully conceived along the path outlined above.  But as the program grows and more 
individuals are using the system that may include the issue of vouchers, Kansas City can help 
the currency succeed where local authorities in Argentina failed.   
 As the Gente Linda initiative of Daniel Ilari grew, he made efforts to have the punto 
accepted in payment of local taxes, and proposed projects with the city to repair 
infrastructure and broken municipal works equipment (Gomez & Helmsing, 2008).  
Unfortunately, the local municipality was unable to make such commitments and the punto 
began to diminish as the peso began to recover.  In Kansas City similar tasks are needed and 
the acceptance of the local CC in payment of UAZ vendor sales tax bills in the local currency 
would represent local government’s partnership in a countervailing social activity.  The state 
is almost exclusively seen as an instrument of the market, and deeply embedded in market 
ideals.  From the Marxist perspective 
 The state [is] the official representative of society as a whole, its embodiment in a 
 visible  corporation; but it [is] only in so far as it [is] the state of that class which 
 itself, in its epoch, represent[s] society as a whole; in ancient times, the state a slave-
 owning citizens; in the Middle Ages, of the feudal nobility; in our epoch, of the 
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 bourgeois. (Engels, 1935, p. 295 in Hunt, 2003, p. 115) 
  
However, if the support of countervailing institutions emerges after the fact and not in the 
image of capital, as the City’s policy is currently constructed, can local municipalities 
become embedded in the countervailing social economy?   
 In order for this to be the case, the social relationship between the local police force 
and the population must change.  Therefore, the sales tax revenue generated through the UAZ 
should be used to enhance the everyday life of emergency and rescue workers in the city.  
Police Officers, fire fighters, EMTs should all be provided the CC to purchase healthy foods 
for their families as well as eat and drink those foods in the communities in which they are 
produced and for which they protect and serve.  Connecting these important public services 
to a socially constructed food system based on alternative social relations, should help to 
establish a much needed sense of trust and understanding in the community.   
 Along the way, technology in the form of GIS data collection and distribution is 
needed to communicate the alternative metamorphoses occurring in these spaces.  Data 
collected regarding the growing of food and distribution, accounting of land use, and the 
potential change in demographics of the community are all important socio-economic 
variables to track and maintain in conjunction with the CC implementation.  The collection 
of data and its analysis is an invitation to extend partnership with the local universities.  The 
development of these relationships should organically produce new avenues of 
interdisciplinary research grounded by alternative meta-theatrical commitments.   
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7.5 Summary 
To Summarize, this proposal is not a process that will transform a city overnight.  It 
must begin at the grassroots level and be allowed to expand at its own pace, a pace that will 
be partially controlled by the laws of nature (growing food) and the speed at which man and 
earth can work together to produce local energy sources.  Only gradually will larger 
institutional arrangements be incorporated, as this has been the path examined by CC 
researchers.  This process will allow the originators to learn as the system grows and to share 
their knowledge with the community of CC activists and scholars.  Membership and 
participation is voluntary and an understanding of the goals of the money system will be 
transparent and clearly communicated through technology and human communication.   
This alternative money project is proposed to reverse the path created the dollar 
system, which “erodes the social basis from which it operates, resulting in increasingly 
anonymous transaction, neighborhoods where people do not know their neighbors, and 
fractured communities” (Seyfang, 2001, p. 63).  By grounding a currency experiment in 
place with food, the desired outcome is the activation of new social energy, that allows those 
engaged in a process of autogestion, the freedom to continue to alter the path of the 
production of space in the image of a collective social relation, not that of capital.  This is no 
small undertaking as: “[t]he difficulty lies, not in the new ideas, but escaping from the old 
ones, which ramify, for those brought up as most of us have been, into every corner of our 
minds” (Keynes, 1991, p. viii). Thus the new ideas and their grounding must be made clear, 
and the expansion of such a project must incorporate future generations.   
This grounding is a new vision of the future based on a social science founded on a 
reflexive agent-structure relationship that is: 
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[R]efusing the (supposed) autonomous decision-making individual – ‘free’ to choose 
precisely what and how much he or she does or does not eat – as our primary unit of 
analysis.  Rather, we view eaters as always in relation to feeders and to other eaters, 
as well as embedded in contexts of production and consumption that constrain the 
array of ‘choice’ available to make. (Grasseni et al., 2014, p. 2) 
 
From this commitment to reality, the development of understanding and knowledge about 
these systems is not found by searching for natural laws, but be embracing successes and 
failures in a continual process of learning by doing.  This open and shared knowledge will 
help contribute to our understanding of what we value. Autogestion is a declaration that the 
pricing system and the current money ecologies are insufficiently valuing life and the spaces 
where those lives are taking place.  Through the extension of CC these values can be shared 
and distributed by all those desiring to become a member of the network.   
Energy and our metabolism with the earth are strengthened by “the very necessity of 
producing for the producers themselves;” strength “is imposed by the necessity of each 
healthy man woman to spend a part of their healthy lives in manual work in the free air” 
(Kropotkin, 1974, p. 158).  In other words, we are all eaters; can we all be growers and 
producers as well?  Perhaps questions of social provisioning need not be so complicated, and 
the universal human nature is not self-interest, but simply the need to satisfy our stomachs.  
The hungry dog will hunt, but probably not very well.  All of us understand the depletion in 
our skills and physiological abilities as we push through the lunch hour without eating.  
Rather than having a system of hunger to motivate, why not have a system of production that 
produces space and cultivates an appetite for good food and for good company with whom to 
share it?   
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CHAPTER 8 
 
REFLECTIONS AND FUTURE INQUERIES  
 
In an effort to maintain consistency with the previous chapters, this project concludes, 
not with conclusions, but with a summary of the topics addressed and how those topics are to 
be addressed as this research moves forward.  The reluctance to use the term conclusion is 
that it is inappropriate to draw conclusions form this meta-theoretical grounding.  In this 
analysis there is no equilibrium condition or long-run interpretation from which to 
axiomatically draw conclusions.  Instead a path has been created.  A path grounded by a 
reflexive ontological commitment which requires a more humble appreciation of knowledge.  
A cost of this approach is that it prevents one from declaring definitive outcomes, but a 
benefit is the ability to build context driven interpretations of space that allow for the 
accumulation of knowledge to continue.  It is from this perspective; the perspective of what 
is next that this summary unfolds. 
Henri Lefebvre’s theory of the production of space fosters an interdisciplinary 
research agenda.  Additionally, this program affords the researcher with an opportunity to 
develop a vision of what is possible.  This is an important contribution to critical thought as 
ample work has been completed to dismantle the orthodox approach to social science.  
Moving forward the combination of the production of space with the conceptual tools of Karl 
Marx is a useful framework for comparative analysis as capital produces and reproduces 
space in its own image.  The forging of this analysis from meta-theoretical grounding that is 
consistent with alternative research in economics, ecology, public health, human geography, 
and geoscience expands the discourse to new audiences and opens up possibilities for 
advances in methodology. 
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The methodological toolbox applied above was supplied by geographic information 
systems (GIS).  The tools available in GIS are consistent with the theoretical grounding and 
supply a format from which the isomorphism of space can be visually and quantitatively 
interpreted by academics, activities, and the general community with greater ease than is 
typically possible with alternative research methodologies.   
Using both the abstract theoretical models of Lefebvre and Marx and the modern 
technology of GIS a comparative analysis of two contrasting food systems in the United 
States was conducted.  This comparison supported the hypothesis that the distance between 
the stages of the circuit of money capital influences the production of space.  The spaces 
produced by intensive agricultural production can be generally characterized as spaces of 
homogeneity as ecological and social systems are simplified through death and concentrated 
by the “distancing” of financialization (Clapp, 2014).   In contrast, the smaller spatial scale 
the alternative food networks, community-supported agriculture and urban agriculture, were 
transformative spaces emerging to increase both ecological and social diversity.   
Identification of alternative food networks was one of the principle benefits of GIS 
and its toolbox.  The visual display of the distribution of socio-economic activity on maps 
allows for an initial interpretation of the data.  The appearance of activity clusters related to 
food production and food allergy invited spatial analysis to test the null of a random 
distribution.  It was argued that rejecting this null was a signal that autogestion was taking 
place.  The community was taking ownership of the production of their daily lives and 
refusing to accept the shortages of healthy foods provided by the public and private sectors of 
the economy.   
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Building upon the findings in the analysis chapters, the final substantive chapter 
facilitated a discussion about money and its potential role in sustaining the countervailing 
food initiatives in Kansas City, Missouri.  In developing this policy proposal, a critique of  
the current urban agriculture zone (UAZ) ordinance and its apparent grounding to orthodox 
meta-theoretical commitments was outlined by discussing the identification of, incentives 
for, and future outcomes predicted for UAZ’s given this legislation.  This critique argued the 
ordinance in its current form will standardize urban agriculture and transfer the community’s 
social investments to outside investors in favor of capital.   
In contrast to this proposal, a multi stage implementation of a community currency is 
suggested.  A community currency expands the money ecology allowing the value of social 
investments in the production of food to be sustained and extended.  The generational 
approach to developing the community currency was intentionally designed to gradually 
expand and take on additional community partners from community-supported agriculture, to 
the local school district, and eventually the incorporation of the city government well after 
the local currency system is in place. 
This alternative approach is less an active public policy as a policy that allows the 
social innovation occurring through autogestion to continue on its current path.  Introducing 
a community currency has been shown to activate labor and land that have been excluded 
from the dominant currency system.  Through this localized source of social energy the 
metabolic relations promoting social and environmental health are more likely to continue, 
then through the invitation of outside financial interest and debt financing.  Supporting this 
argument are the past experiences outlined regarding the standardization of organic foods.  
As well as the successes achieved individually by efforts to change space and place through 
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community currencies and alternative food networks across a wide range of cultural, 
geographic, and economic spaces.   
As such, this project does not supply the social scientist with a policy or statistical 
model from which to solve food access and environment degradation.  It does, however 
provide a powerful toolbox guided by a comprehensive theoretical framework for 
interpreting and investigating the production of space.  Given this set of tools, silver bullets 
and universal laws are not the objective.  Space and place, context, driven solutions to 
problems and the improvement of daily life are the goals.  Learning by doing and open 
communication of values are both necessary if reflexive social structures in space are to be 
adequately understood and their transformation sustained.   
Through the application of this model loose connections between the production of 
space and human health were incubated.  This relationship is the foundation for the next 
steps in this research program.  Food allergies and their relationship to diets high in 
processed foods will be complemented by spatial research of both obesity and diabetes 
diagnose in children.  This information regarding human health and the consumption of food 
will provide a much more robust connection between human health and the spaces we 
produce.  Further complementing this process is an analysis of neighborhood and housing 
conditions and their relationship to childhood asthma diagnoses.  
The addition of asthma is the second stage in the advance of a comprehensive 
research program into the production and reproduction of space as it relates to the three 
primary components of human production and reproduction, food, air, and water.  Water as 
the third component will be added using GIS to display the potential movement and 
redirection of water flows over “urban foodscapes” to promote the reuse of existing water 
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supplies (Morgan & Sonnino, 2010).  Merging these three human inputs into a format 
compatible with GIS software will allow each to be viewed and interpreted by not only 
academics but also activists and the community.   
 By critically investigating the production of space, as it directly influences the quality 
and accessibility of food, air, and water, this research program seeks to overcome the 
Cartesian duality between man and nature.  No longer must man dominate nature to survive 
but recognize that “ Gaia’s human envelope… needs to be understood as oecoumene, home 
for mankind, a species that urgently needs to rediscover the art of dwelling” (Buttimer, 1993, 
p. 220).  Therefore, this research will continue to explore the possibilities for utilizing money 
as social energy to rejuvenate Gaia’s capacity produce and reproduce food, air, and water.   
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